








SURGERY, GYNECOLOGY AND 
OBSTETRICS 


AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 





VotuME XLIII 


SEPTEMBER, 1926 


NUMBER 3 





LUCAS-CHAMPIONNIERE AND MOBILIZATION IN THE 


TREATMENT 


OF 


FRACTURES' 


By JOHN H. GIBBON, M.D., PHILADELPHIA 


the Hodgen lecture’ to deal with some 

phase of the question of fractures, his 
name being associated in our minds so insep- 
arably with this subject. I realize, of course, 
that Hodgen did much more useful things in 
surgery than devise a splint for fractures of 
the femur, in fact his life is one of those the 
younger generation could study with advan- 
tage. Like so many other distinguished men 
in surgery he founded his work on a thorough 
knowledge of anatomy, physiology, and pa- 
thology, and before teaching surgery he 
taught both anatomy and physiology. He 
knew too the processes of disease and what 
nature could do to combat them. One of the 
first things a student should learn and one of 
the last a practitioner should forget is the 
natural history of disease and injury, for after 
all, what we do in the way of treatment of 
most diseases and injuries is but an aid to 
nature’s combative and reparative reactions. 
This statement is nowhere better illustrated, I 
hope to show you, than in the treatment of 
fractures, but first another word of the man in 
whose memory this lectureship was founded. I 
should like to speak of his ingenuity, a faculty 
so useful and sometimes absolutely essential in 
a surgeon. I suppose all my hearers are famil- 
iar with a story which sufficiently illustrates 
the fact that Hodgen was ingenious. One 
night before the advent of motor cars and 
telephones, he was called to see a patient ten 
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miles in the country and found himself on 
arrival facing a case of retention of urine with 
a greatly distended bladder and without any 
of the instruments for its relief. After a few 
minutes of cogitation, he asked for a broom 
and proceeded, when it was given him, to 
unwrap the wire with which the straws were 
bound, to straighten it out and then doubling 
it back on itself, passed it into the bladder and 
left his patient a few minutes later in a state of 
bliss, with urine gradually trickling out along 
the wire. Such a combination of circum- 
stances, you may say is not apt to present 
itself to the surgeon of today, but any surgeon 
can tell you that he is often faced by situ- 
ations, sometimes in the midst of an operation, 
which call for just this same ingenuity that 
Hodgen displayed. 

Valuable lessons are to be learned by read- 
ing the lives and writings of men whom we are 
too apt to consider of no present day interest. 
The fallacy of such a thought is shown by the 
rediscoveries being published every day in our 
journals. Familiarity with current medical 
literature can never take the place of a knowl- 
edge of the history of medicine and the lack of 
this familiarity often places one in a ridiculous 
position before his readers. 

My intention is to talk to you on the value 
of mobilization in the treatment of fractures, 
but I should first like to tell you of the history 
of this method and it can best be done by 
saying something of the man who developed it 


1The Hodgen Lecture; read before the St. Louis Surgical Society. 
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and who all his life made every effort to popu- 
larize it, Lucas-Championniére. His name is 
so closely associated with massage and move- 
ment in the treatment of fractures that we are 
apt to overlook his other work, which, had he 
never seen a fracture, was enough to make 
him one of the outstanding figures in surgery. 
In order to show you that this man who is 
responsible for all we know of massage and 
movement in fractures and in injuries and 
infections of joints was no simple manipulator 
or timid surgeon, I propose to say a little of 
his other contributions to surgical advance- 
ment, contributions which raised him to the 
highest rank in surgery. 
Lucas-Championniére as a young man in 
1869 went to Glasgow, studied under Lister in 
the Royal Infirmary and becoming thoroughly 
imbued with the value of the Listerian theory 
and practice, returned to France an ardent 
advocate of antiseptic surgery. He undertook 
the unhappy task of teaching the accoucheur 
that puerpural fever was due to infection and 
that the common source was the examining 
finger. His accomplishment in this field alone 
raised him to a level far above many of his 
distinguished contemporaries. At this time 
the death rate in most of the large maternity 
hospitals in Paris was 10 per cent. Even as 
late as the early eighties, in the hands of one 
of the distinguished obstetricians, the rate 
was 3 per cent. In 1878 when Lucas-Cham- 
pionniére was made a surgeon of the hospitals 
and had control of a large obstetrical service, 
he introduced there the same antiseptic prac- 
tice he had established in his surgical wards 
and in the next 2 years had reduced the deaths 
to 11 in 1,455 confinements and only 6 of 
these were caused by puerpural infection. The 
idea of infection being carried from one 
woman to another by the physician was no 
popular one with the profession and poor 
Semmelweis who in 1847 first had the courage 
to advocate it, was made a’ martyr. But 
Lucas-Championni¢re had behind him the 
growing knowledge of infection, its prevention 
and arrest, and he had the satisfaction of 
enjoying the reward of his pioneer work. Our 
own beloved Oliver Wendell Holmes was sub- 
jected to obliquy by preaching the Semmel- 
weis doctrine, but in urging it he made one 
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of the notable contributions to American 
medicine. 

In 1876 Lucas-Championniére published 
his La Chirurgie Antiseplique, the first treatise 
on the subject in any language, a second edi- 
tion of which appeared in 1880. This book 
was translated into Spanish, Russian and 
English, the last translation being made in 
1881 by Gerrish of Portland, Maine. Watson 
Chene’s well known book did not appear 
until a year after the publication of Lucas- 
Championniére’s second edition. In addition 
to this work he published over 75 papers on 
the subject and to him was largely due the 
credit of establishing in France the Lister 
methods.. In his teaching and writing on the 
Listerian theory, he always insisted that he 
was advocating a principle and not a new 
dressing for wounds. After his death in 1913 
an expression of appreciation of his services in 
the advancement of antiseptic surgery was 
given by Guyon, president of the French 
Academy of Sciences, who said: “ En présence 
de la vision libératrice que promettaient les 
révelations de Pasteur et les applications de 
Lister, Just Lucas-Championniére s’éprit de 
Vantisepsie, en devint Vapétre et resta invari- 
ablement fidéle & la méthode de Lister. C'est en 
agissanl, en écrivant et en parlant, qwil a 
propagé sa croyance, fait partager son en 
thousiasme. Aucun effort ne lui cotta pour 
arriver @ convaincre; il instruisail ses cama 
rades, ses collégues, se meltait a la disposition 
de ses mailres. Et cet effort si laborieux—on 
s’en élonne maintenant —se_ prolongera trés 
longlemps. Mais sa foi était robuste, rien ne 
Va ebranlée. L’étroite surveillance des faits fut 
son appui.”’ 

No such sentiment, however, was mani- 
fested during the early years when, in advo- 
cating the new theory of wound infection and 
the new method of preventing and combating 
it, this young man found himself faced by 
tradition and prejudice. His success, however, 
opened up to his clear, young vision, the 
future possibilities of surgery and we find him 
a few years later one of the first and most 
determined advocates of the radical operation 
for hernia, an operation heretofore unjustifi- 
able except in the presence of strangulation 
and even then indifferently done. He was 
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probably the first to urge the complete remov- 
al of the sac, a step which characterized all 
subsequent operations, with the exception of 
that of Kocher. His first book of 724 pages on 
the treatment of hernia appeared in 1892 and 
contained a report of 275 operations. In ‘1909 
he reported 1,245 radical operations. He con- 
tributed altogether 40 papers on the treat- 
ment of hernia, and his work in this field was 
again alone enough to distinguish him. But he 
became equally active in all fields of surgery. 
He published one of the first works on brain 
surgery and was one of the early practical 
workers in cerebral localization. His book on 
trephining and cerebral localization was 
issued in 1877 and in addition he made some 
40 contributions to this subject. He wrote 15 
papers on resections of joints and reported, 
what at the time was an enormous number 
(137) of resections of the knee joint, without 
a death. 

The early development of an antiseptic 
technique enabled him to enter with safety 
not only the brain and joints but also the 
abdomen; and we find him most active in this 
field also, contributing scores of communica- 
tions on the surgery of the gastro-intestinal 
tract, the urinary and pelvic organs. One of 
his notable contributions in the field of gyne- 
cology was a study of the lymphatics of the 
uterus, the first of its kind. In fact the time 
allowed for this lecture could well be con- 
sumed in enumerating his papers. Of his work 
in the field of fractures, I will speak later. 

I have tried to show you that the man who 
first advised and practiced massage and mobi- 
lization in injuries of bones and joints was not 
a mechanic, not a “‘bone-setter,’”’ not a man of 
limited surgical experience or ability, but a 
broad-minded, intelligent surgeon, an ob- 
server and a student. He was honored by his 
own countrymen and by the profession in 
foreign countries. He was a surgeon to the 
hospitals Tenon (1881 to 1887), Saint Louis 
(1887 to 1895), Beaujon (1895 to 1898) and 
the Hétel-Dieu (1899 to 1905). He was presi- 
dent of the Société de Chirurgie in 1894, of the 
Société Obstétricale et Gynécologique 1892, of 
the “‘Congrés de l’Association Frangaise de 
Chirurgie’ 1901, and of the International 
Society of Surgery in 1911. 


This is the man, gentlemen, who so earnest- 
ly all his life advocated the abandonment of 
continuous and prolonged fixation in fractures 
and the substitution for it of early and regu- 
lated massage and movement. My excuse for 
bringing this subject to your attention is that 
I think the good work which Lucas-Cham- 
pionniére did has in recent years been forgotten 
and I know that the value of the principles 
enumerated by him has not been generally 
taught in our medical schools. 

The author of this method of treating 
broken bones arrived at his conclusions gradu- 
ally and after years of careful observation and 
study, “L’étroite surveillance des faits fut son 
appui,” and the things he saw and noted can 
be seen today by anyone treating fractures. 
His conclusions were an evolution of his 
observations and not theories based on imagi- 
nation. Unfortunately, as is so often the case 
with new things, massage and mobilization 
were taken up in some places by enthusiastic 
cranks, too often devoid of surgical training 
and experience, which did much to discredit 
the method. However, Lucas-Championniére 
taught one thing that will never be forgotten 
and that is that restoration of function is the 
most important object in the treatment of 
fractures. Forty years ago he began to teach 
that absolute fixation delayed union and 
resulted in incapacity and that graduated 
movement and massage encouraged the for- 
mation of callus and hastened restoration of 
function. He published 2 books and some 35 
papers on mobilization in injuries of bones and 
joints. His first paper appeared in 1879 and 
his last book “Précis du ‘Traitement des 
Fractures par le Massage et la Mobilization”’ 
in 1910. 

At the time he began his work, the rule, 
which was as ancient as time, was to reduce 
the fracture and apply a fixation dressing, 
which should not be removed until union was 
complete or if from necessity it had to be 
changed, care was taken to see that no move- 
ment whatever should be allowed, since it 
might cause displacement and would certainly 
interfere with the formation of callus. There- 
fore, in recommending such a revolutionary 
change, Lucas-Championniére was confronted 
by as much opposition as he met in advocating 
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antiseptic surgery, the application of antisep- 
tic principles in maternity hospitals and the 
radical cure of hernia. Opposition was not 
new to him, and seemed only to stimulate 
him. I suppose that an unfortunate egotism 
which pervades all his writings had its origin 
in this opposition. - It may, of course, be that 
each fed the other. 

I should like to call your attention to two 
misconceptions in regard to the Lucas- 
Championniére method, first, that he used 
unlimited movement or unintelligent massage, 
and second, that all fractures were treated 
without fixation. On the contrary he always 
emphasized that both massage and mobiliza- 
tion must be ‘‘dosed”’ to suit the individual 
fracture and in one fracture at least, he prac- 
ticed open fixation, that of the patella when 
there was a separation of the fragments. 
About the time of the beginning of the late 
war it looked as if surgeons everywhere had 
forgotten entirely everything that Lucas- 
Championniére had ever taught regarding the 
healing of broken bones, for notwithstanding 
the occasional remonstrance of a few, absolute 
fixation with plates, wires, screws and casts 
was everywhere being practiced. ‘The wide 
experience of the surgeons of all countries 
during the war soon demonstrated that this 
practice meant too often permanent incapac- 
ity, and since the war about one fracture is 
operated on to fifty before the war. 

When the Belgian surgeon Willems brought 
out his treatment of infected joints following 
gunshot injuries, which consisted of incision 
but no drainage tubes and free and full move- 
ment, it was looked upon as a revolutionary 
change, but Lucas-Championniére had prac- 
ticed very much the same thing many years 
before. In 1879 he presented a long communi- 
cation on the subject before the Société de 
Chirurgie and reported a case of compound 
fracture of the elbow successfully treated by 
mobilization in 1877 and a number of cases 
operated on for foreign bodies in the joints and 
for suppurative arthritis in which mobilization 
was employed with excellent results. In this 
paper he advanced the principle of mobiliza- 
tion in all joint fractures. 

I suppose all surgeons the world over em- 
ploy movement and massage much earlier 
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than was the rule when Lucas-Championniére 
began to write on the subject, but there still 
exists a timidity about the use of these valu- 
able aids until after union is complete and 
then they are administered by some one who 
knows all about massage but little or nothing 
of fractures and their repair. For twenty 
years I have taught medical students that 
passive movement should be commenced as 
soon as it can be done without danger of dis- 
turbing the fragments and that massage can 
be given in all fractures from the beginning of 
their treatment. Following this rule in regard 
to movement, I have been surprised at the 
improved results and am able to confirm much 
that Lucas-Championniére has said. For 
instance, some of the best functional results 
obtained in fractures of the neck of the femur 
which I have seen, have occurred in old 
people, who for some reason have been unable 
to stand confinement in bed and have been 
kept in a chair all day with no attention paid 
to the fracture. 

I think few of us have used massage as 
directed by Lucas-Championniére, I certainly 
have not. He shows very clearly that a gentle 
massage, never deep enough to give pain, 
begun below the injury and, avoiding the site 
of the fracture, carried well above it, produces 
both anesthesia and relaxation of muscular 
contraction, so that after a day or two the 
reduction which is necessary is much more 
easily accomplished. He says that graduated 
massage and mobilization hasten rather than 
retard the formation of callus. So true is this 
that in children, where there is usually such 
quick and abundant formation of callus, mas- 
sage is rarely employed except very superfi- 
cially for its soothing effect before making 
movements. He lays great stress on the fact 
that massage should never be given immedi- 
ately over the site of fracture. 

The pathology accompanying many frac- 
tures is not confined to the bone alone and it 
is a mistake to direct our treatment to this one 
factor. Function after all, should be our main 
object and the structures and joints adjacent 
to a broken bone need as much attention as 
the bone. Who has seen an animal or a bird 
with an ununited fracture or one in which 
Nature has failed to restore, in large part, the 
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function? And on the other hand what sur- 
geon has failed to see delayed union or non- 
union after perfect reduction followed by pro- 
longed and absolute immobilization? Even 
the most ardent advocates of plating recent 
fractures have had to admit that such absolute 
fixation is a common cause of delayed union. 
Of course, this is not true when massage ana 
movement of muscles and joints constitute a 
part of the after-treatment. Lucas-Cham- 
pionniére very properly observes that the per- 
fection of function depends less on the exact 
line of the bone than on other conditions, such 
as the suppleness of the muscles and soft parts, 
the mobility of the joints, the good condition 
of the tendons, nerves and vessels, the vitality 
of the part and the power of the muscles. The 
common error is made of supposing that those 
who advocate movement in the treatment of 
fractures pay little attention to reduction of 
the deformity. This is not the case, nor was it 
the practice of Lucas-Championniére, for no 
surgeon of experience could ignore the fact 
that much permanent disability arises from 
neglected deformity, or that the reduction of 
deformity is one of the important factors in 
the restoration of function. However, we 
often think we have reduced a fracture when 
we have not, and then depend upon a splint or 
cast to do the rest. The lightest and most 
easily removed apparatus should be the rule 
and only exceptional fractures, such as 
those of the shaft of the femur and some of 
those of the shaft of the humerus, require an 
absolutely immobilizing fixation. The best 
dressing is always that which permits massage 
and some movement of muscles and joints. 
One of the fractures about which we deceive 
ourselves is that of the clavicle. It is nearly 
impossible by any method to reduce the de- 
formity or to control it by any dressing. 
Lucas-Championniére claimed that by mas- 
sage over two or three days, the muscular 
contraction, which is largely responsible for 
the deformity, can be overcome and reduction 
made and maintained by the simplest dressing. 
The method which has given us the best 
results is a simple figure of eight bandage 
about the shoulders which holds them as far 
as possible away from the sternum and a sling 
for the forearm, one wing of which passes over 
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the upriding inner fragment. I have had sev- 
eral excellent results when the sling alone was 
used. Dressings which fix the arm are un- 
comfortable, incommoding, and accomplish 
nothing. Wiring or plating of the clavicle 
should never be done. The recumbent position 
is the worst possible for fractures of the 
clavicle. Lucas-Championniére makes an 
interesting observation in regard to jockeys. 
He noted that although fracture of the clavicle 
is a very common injury among them, they 
rarely put themselves in the hands of a physi- 
cian, but simply carried the arm in a sling and 
began riding as soon as the pain permitted. 
On examining many, he found much deformity 
but never nonunion or enough pain to inter- 
fere with riding. 

What has been said of the clavicle is equally 
true of the elbow. Why is it that one sees so 
few stiff elbows now after fractures of the 
lower end of the humerus and of the head and 
neck of the radius? It is because Sir Robert 
Jones demonstrated years ago that by employ- 
ing acute flexion with mobilization, much 
better results are obtained than by using 
splints and casts. Mobilization has been 
pretty generally accepted in the case of frac- 
tures of the elbow and its use needs to be 
extended to other regions. It is remarkable 
how properly applied massage and movement 
can be used without affecting the position of 
the fragments, and how little motion of a 
joint, if begun early, is required to prevent 
subsequent stiffness. The massage is a com- 
fort and neither it nor the movement should 
ever cause pain. Too much stress cannot be 
laid on the importance of avoiding move- 
ments which produce pain. 

Much of what I would like to say can be 
illustrated in the treatment of a Colles’ frac- 
ture. Reduction should be made in any case 
of deformity, but if to retain it there is applied 
a dressing which confines the fingers and which 
is not changed for a week or ten days, then any 
movement is painful and restoration of func- 
tion is sure to be delayed. If, on the contrary, 
massage is given daily and a little movement 
of the fingers and wrist made at each daily 
dressing, the function is never lost. The 
movements, it goes without saying, should be 
normal. For instance, complete flexion of the 
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wrist and fingers at the same time should not 
be attempted. It is a painful movement in a 
normal wrist and hand. Extension or dorsal 
flexion of the hand should not be made until 
the fragments are fixed, because it tends to 
reproduce the deformity. I have found that 
complete flexion of the fingers and a fair 
degree of movement of the wrist can be made 
in a Colles’ fracture from the beginning with 
little pain and with no danger of disturbing 
the fragments, and also that in this fracture 
too, one can permit active movement much 
earlier than in many others; in fact, the pa- 
tient is urged to move his fingers from the 
beginning of the treatment. To apply a cast 
or other immovable dressing to a Colles’ frac- 
ture is never necessary, and is in fact the surest 
way of inviting trouble, for in such a case 
there will certainly be prolonged disability and 
great suffering later in the attempts to restore 
use. It makes little difference what kind of a 
splint is applied so long as the hand is held 
to its ulnar side and the fingers are not con- 
fined. In dressing these fractures and when 
making movement and giving massage, we 
should support the part under the wrist and 
forearm and the hand should never be ex- 
tended. If I should suffer a Colles’ fracture I 
would have no splint after reduction but sim- 
ply carry the part in a sling which supported 
the wrist and allowed the hand to rest in 
flexion and abduction. In any case there is 
little danger of recurrence of deformity after 
two weeks and the splint can usually be dis- 
carded about this time, with careful instruc- 
tion to the patient as to the extent and char- 
acter of the active movements which he 
should make. We have treated hundreds of 
these fractures in this way and the results have 
been infinitely better than when the older 
method was used. 

We have practically discarded the uncut 
irremovable plaster cast in the treatment of 
fractures. In fractures of the upper extremity 
I am sure they do much harm and accomplish 
nothing that cannot be obtained by less 
objectionable dressings. In fractures of the 
bones of the leg no cast is ever employed until 
the patient is to be got out of bed and then the 
cast is light and cut so that it can be easily 
removed for massage and movement. The 


cast is used in these cases largely to protect 
the part against further injury. If for some 
reason the patient is kept in bed until union is 
complete, no fixation of any kind is used when 
he gets up. In the worst fractures of the tibia 
and fibula, massage and movement of the 
adjacent joints constitutes an indispensable 
part of the treatment and should be begun 
within a day or two of the injury. 

The only fracture which we habitually sub- 
ject to open operation is that of the patella 
with separation of the fragments and this is 
done because in no other way can we remove 
the tendonous tissue which interposes itself 
between the fragments. In the operation the 
bone is never traumatized but the fragments 
are approximated by sutures in the ligaments 
and tendon and occasionally by an encircling 
suture. Another reason for operating on these 
fractures is that operation permits earlier 
movement and a fuller and quicker restoration 
of function. I have gradually diminished the 
time that the splint is used in these fractures, 
until now the splint is removed on the second 
or third day. Movement of the patella and 
slight movement of the knee joint are begun 
at once. Fractures of the patella without sep- 
aration of the fragments, such as occur from 
direct force, can be treated exactly like those 
which have been operated upon. 

Fractures of the bones of the face, including 
those of the mandible, as a rule are better 
treated by daily moulding than by fixed appa- 
ratus. The advantage of the interdental 
splint properly made and applied in certain 
fractures of the jaw is undeniable, but in the 
hands of the inexperienced and untrained, 
infection, with all its unpleasant sequele, is 
apt to follow its employment. We have had 
a number of bad fractures of the mandible 
treated by simply forcing repeatedly the frag- 
ments into position. The patient himself can 
be easily taught to carry out the necessary 
manipulation and if he does it a number of 
times a day, it is remarkable how soon and 
how easily the fragments come back to their 
normal relationship. The operation of wiring 
the fragments in these fractures is frequently 
followed by infection, necrosis, and delayed 
union. These complications are never seen 
when the moulding method is employed 
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because the hygiene of the mouth can easily be 
carried out. ‘The external splints usually 
employed in these cases are uncomfortable, 
often painful, and do little to maintain reduc- 
tion. I used them conscientiously for years, 
but long ago discarded them for the reasons 
just given. ‘The fixation methods are most 
unsuited to infected fractures of the jaw. 
Better drainage and a prompter clearing up of 
the infection takes place when moulding is 
employed. I have seen several cases, in which 
external drainage seemed inevitable, clear up 
without it under this treatment. 

What has been said of the jaw applies 
equally to fractures of the nose. To maintain 
reduction in these cases by means of the 
absurdly complicated external splints or of the 
hard unresisting internal splints is only to 
invite ulceration and necrosis of the already 
traumatized soft tissué. Here again daily 
moulding supplemented by the proper pres- 
sure frequently applied by the patient him- 
self, will give far better restoration of contour. 
Of course, in these cases it is just as impor- 
tant to restore the internal contour as the 
external outline, but this too can be done best 
by moulding with the finger or an instrument 
protected with rubber. Where there is 
marked depression and obstruction of the 
nares, a pack of gauze thoroughly impreg- 
nated with sterile vaseline left in place for 
about 48 hours and gradually removed is 
much better and less harmful than the rigid 
nasal splints. Dry gauze should not be used 
as it interferes with drainage and blocks up 
secretion. The pathological situation is not at 
all that which is present when the rhinologist 
corrects an obstructed nares months or years 
after a fracture and when the internal splint 
is used. In the recent fracture the soft tissues 
are traumatized and inflamed and pressure 
means necrosis. 

I realize that what I have said about these 
fractures of the bones of the face will not 
appeal to those who have always employed 
some form of fixation, but I would suggest that 
they discard the stereotyped method and try 
moulding in a few cases. My opinion has been 
formed gradually after no small experience. 

The question of general anesthesia as an 
aid to the reduction of fractures is another 
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matter in which experience has brought about 
a great change in our practice. With very few 
exceptions general anesthesia is rarely used. It 
does away, it is true, with the great obstacle 
to reduction, namely muscular contraction; 
but this is only temporary and how many of 
us have seen deformity recur promptly after 
we had reduced it and thought we had applied 
a dressing which would maintain it? Some- 
times the deformity recurs before the patient 
has recovered consciousness. The muscular 
contraction can be overcome by traction or by 
massage and the deformity reduced gradually 
or with the use of very little force, and recur- 
rence of deformity can be prevented by the 
same means. Do not understand me to mean 
that general anesthesia can be discarded or 
that deformity recurs generally after its use. 
I do mean, however, that the general anzws- 
thetic is often unnecessary and many times a 
delusion and a fracture reduced without it 
with the aid of massage or traction is far less 
apt to become redisplaced. 

Employment of general anesthesia in the 
mobilization of joints and muscles after the 
fracture has healed is to be condemned. A 
little movement, be it passive or active with- 
out an anesthetic is worth much more than a 
great deal of movement under an anesthetic, 
with its resulting inflammatory reaction and 
pain which makes early subsequent movement 
impossible. Active movement at this time 
cannot be too forcibly urged on the patient 
and he should not be allowed to get the idea 
that the surgeon, the masseur, the electricity, 
the baking or the particular lubricant used 
will restore his function; but rather must he be 
impressed with the fact that active movement 
and use of all of his muscles is the most impor- 
tant part of his treatment. Nothing so much 
as use brings back function and overcomes 
atrophy of muscles and bones. This fact needs 
to be impressed on members of compensation 
boards; and if the employee does not do his 
part, the most important, in restoring func- 
tion, his compensation should be reduced, for 
without some co-operation on the part of the 
patient, a permanent disability can be devel- 
oped after nearly any fracture. This, to my 
mind, is another reason for never allowing the 
function to be lost from prolonged immobiliza- 
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tion. Function like fortune is easily lost and 
hard to regain. ‘Too often in fractures which 
are difficult or impossible to reduce, we get 
both permanent deformity and permanent 
loss of function. The rule should be that as 
soon as it is apparent that deformity is inevi- 
table, attention then should be devoted entirely 
to the preservation of function. 

The massage of Lucas-Chamipionniére is 
not massage as we know it and as it is prac- 
ticed by the ordinary professional masseur, 
but it is a much genter procedure, consisting 
largely in a soothing, stroking motion in the 
direction of the venous flow. Hey Groves in 
his excellent book on fractures has designated 
this method of treatment by the term “ hypno- 
tism,”’ not a satisfactory one, but it suggests 
that anesthesia which the proper application 
of the massage produces. This treatment 
should be given by the surgeon and not by a 
masseur, especially during the early days. In 
Ingland the treatment has been extensively 
employed, especially by Mennell and his fol- 
lowers; and those interested in the subject, I 
would refer to Mennell’s book. The chapter 
on massage and mobilization in Groves’ book 
should be read by everyone undertaking to 
treat fractures. The report of the fracture 
committee of the British medical association 
showed very definitely that far better func- 
tional results were obtained in many fractures 
by mobilization than by the old fixation plan. 

In view of the fact that we have largely 
continued to treat fractures according to prin- 
ciples which are as old as medicine, I make no 
apology for concluding with a quotation of 
some of the principles laid down many years 
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ago by Lucas-Championniére, or for asking 
you to consider them in the light of your 
personal experience. 

It is not immobilization which favors the 
formation of callus, but movement. 

The movement which favors the develop- 
ment of callus is not just any movement, but 
one regulated to suit the individual fracture, 
for movement can be made to arrest its forma- 
tion or to exaggerate it. 

Immobilization is always a condition un- 
favorable to the vitality of the part. 

Immobilization is not the only remedy for 
the pain which accompanies a fracture. 

Pain may find even a better remedy in a 
certain form of movement. 

Far from being the only and inevitable 
factor in the treatment of fractures, immobili- 
zation is but one factor and one often second- 
ary in importance or even unnecessary. 

My main object in bringing this subject 
before you is, that I do not think that the 
subject of fractures is given the place in the 
curricula of our undergraduate schools that 
its importance deserves. The recent graduates 
know too much about the operative treatment 
and not enough about the pathology, the 
repair, and the principles which should under- 
lie the treatment. The subject is too often 
taught by the exhibition of a few cases and 
the performance of operations for the correc- 
tion of deformity or the restoration of func- 
tion—deformity and loss of function which in 
many instances should never have occurred. 

The time to overcome deformity is in the 
early days of treatment and the time to begin 
the restoration of function is at once. 
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THE SUPERIOR RENAL PELVIS 


FOR RELIEF OF PARTIAL HYDRONEPHROSIS 


By JOHN R. CAULK, M.D., 


F.A.C.S., St. Louis, Missouri 


Associate Professor of Genito-Urinary Surgery, Washington University 


OCALIZED pathological conditions in 
the substance of the kidney requiring 
correction by surgery are almost in- 

variably dealt with by the complete removal 
of the organ. It is interesting to note that in 
the earlier days of renal surgery, partial re- 
section of the kidney was frequently practiced. 
Czerny in 1887 was the first, as far as I can 
determine, to perform a resection of a kidney; 
this he did for tumor. A little later Kuemmell 
resected the lower part of the organ for echin- 
ococcus infection. Kuster reviewed the litera- 
ture and collected 30 cases of partial resec- 
tion, tuberculosis and tumor, hydronephrosis 
and stone being the conditions found. The 
results of such surgery were evidently not 
satisfactory for the majority of these con- 
ditions, and nephrectomy became the opera- 
tion of choice for their correction. The opera- 
tive mortality of partial removal was striking- 
ly low in comparison to that of complete re- 
moval of the organ, the former being 16 per 
cent, the latter as high as 30 per cent. In re- 
cent years surgeons have reserved partial 
renal resections for a selected group of cases 
with localized pathological processes which 
from their nature demonstrated a tendency to 
remain stationery and not to progress either 
locally or generally, and have used complete 
excision for such conditions as tuberculosis 
and tumor. 

The trend of modern renal surgery is toward 
conservatism and I feel that it may be stated 
without fear of contradiction that in practical- 
ly every surgical kidney disease, aside from 
tuberculosis and tumor, urological surgeons 
have gradually accepted a more and more 
conservative attitude, and, as a result, have 
saved many kidneys which would have been 
removed. A number of articles on the subject 
of partial resection by very prominent sur- 
geons and accurate observers have recently 
appeared, therefore an outline of the progress 
of this feature of renal surgery can be elimi- 


nated from this discussion. Judd, Young, 
Kisendrath, Konig, and Peters, and Lower 
and Belcher, have given very accurate de- 
scriptions and literary surveys of this subject 
and have justified the proposal of Tuffier, 
made 35 years ago, that under certain con- 
ditions resection is advisable if a part of the 
kidney is sound and that regeneration of the 
remaining renal segment should occur. I have 
performed 2 hemi-nephrectomies, one in a 
double and one in a single kidney. 

In a kidney of fair function without evi- 
dence of: compensatory hypertrophy of its 
mate, there are instances in which conserva- 
tive renal surgery has a definite indication. 
Hinman has shown, and most experimental 
investigators and clinical observers have 
borne him out, that if compensation has taken 
place in a mate and evidences of renal atrophy 
have occurred in the diseased kidney, there is 
little hope of saving such an organ; in the 
majority of instances the kidney will go on to 
ultimate atrophy, hence partial removal would 
be of no avail. Partial resections have, as a 
rule, been performed in recent years, both in 
single and in double kidneys for localized 
pyonephroses or calculous pyonephroses. Quite 
recently Lower and Belcher performed a 
heminephrectomy for the correction of a 
hydrocalyx resulting from renal infundibular 
stricture. The result of their operation was 
very pleasing. About the time of their report 
I had under observation a patient whose 
urological findings were almost identical to 
theirs, but the operation which I performed 
for the correction of the condition, as far as I 
can determine, is the first of its character on 
record, and it is presented to you today under 
the caption of “ Resection of Stricture of the 
Superior Renal Pelvis for the Relief of Partial 
Hydronephrosis.”’ 

The thesis which I presented to this associa- 
tion in 1912 concerned a condition in the 
kidney somewhat similar to the one I am 








280 












~ 


1 


INS 
Mrpvrrt 








Drawing showing lesion. 


lig. 1. 


presenting today. The condition was corrected 
by a type of conservative surgery of the same 
character as the present one. The former was 
the resection of a renal pyramid obstructed 
by an inflammation and calcareous implanta- 
tion of the papilla with a resultant cystic re- 
tention; the present one deals with the re- 
section of a dense stricture of the superior 
pelvis of the kidney for the relief of retention. 


The patient, a young woman in the late twenties, 
nurse at the Barnes Hospital, St. Louis, complained 
of a constant aching pain high in the back on the 
left side. She had for years suffered with frequent 
attacks of tonsillitis, and had been a patient in the 
hospital several times for respiratory conditions. In 
April, 1920, following a succession of renal colics on 
the left side, | removed a stone about the size of a 
grain of corn from her upper left ureter by ureterot- 
omy. She made a quick and uneventful recovery. 
Following this, occasional dilatation of the ureter 
and lavage were done to prevent recurrence. 

The patient was perfectly well without renal 
symptoms until the fall of 1924, when she was seized 
with severe renal colic on the left side which lasted 
about 8 hours. She described this pain as beng lo- 
cated higher in the back than her former attack 
and well up under the ribs; this pain did not radiate 
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along the ureter. A catheter was passed in the 
ureter, and practically no retention was found in the 
renal pelvis. She complained of a constant ache for 
almost 3 weeks. In the meantime repeated roent- 
genograms, plain, and with catheters in place, 
failed to show a definite stone, although on one pic- 
ture there was a vague indistinct shadow which was 
quite suggestive. Immediately after the attack 
there were no red blood cells found in the urine, the 
patient ran no fever, the leucocyte count was normal, 
and the blood nitrogen and differential phthalein 
was perfect. Repeated pyelograms were made which 
showed a condition quite similar to that described 
by Lower and Belcher with the catheter stopping be- 
low the ureteropelvic juncture. On several occasions 
it was noticed that the lower part of the pelvis would 
fill whereas the upper part was always indistinct, 
particularly in the region of the juncture of the upper 
and lower pelvis. On one occasion only were we able 
to get the catheter into the superior calyx; the pye- 
logram at this time showed an entirely different 
picture. On this occasion there was dilatation and 
complete filling of the upper pelvis and its calyces 
with absolutely no flow coming back into the lower 
pelvis; moderate hydronephrosis was shown in the 
superior calyx. In other words, the constriction was 
so pronounced that regurgitation around the catheter 
was withheld. On filling this upper calyx, the pa- 
tient’s high pain was typically reproduced. 

On January 7, 1925, I exposed her left kidney for 
probable soft stone blocking of the infundibulum 
of the upper calyx. When the kidney, which looked 
perfectly normal, was freed, a definite band of ad- 
hesions could be seen around the ureter at the site 
of the previous ureterotomy. These were freed, and 
there was found no evidence of stricture of the wall 
of the duct. The pelvis was opened, but showed no 
hydronephrosis; it was explored for calculus with 
negative findings. It was noted that the entrance 
from the true pelvis to the upper superior part was 
decidedly constricted so that it would not admit the 
tip of my little finger. It felt like an annular band. I 
could not even introduce a small stone forceps 
through this opening, which was very fixed and rigid. 
A partial nephrotomy was done over this region in 
the upper part of the kidney, the kidney being opened 
down into its pelvis. The upper part was moderately 
dilated but still retained a very healthy cortical sub- 
stance. When a finger was inserted in this upper 
dilated part of the pelvis, it was found that the 2 fin- 
gers could not be approximated though there was 
no stone present; even the fluoroscope in the operat- 
ing room failed to reveal a shadow. The inability to 
enter the upper pelvis from below, or vice versa, was 
due to the dense scarring at least % inch in length 
and about the same in thickness. This resembled a 
keloid surrounding the entrance to the upper pelvis. 
The opening through the center of this scar would 
scarcely admit a No. 8 catheter. On free exposure 
this mass of scar was thoroughly identified and by 
temporarily cutting off the blood supply by pedicle 
control, the scar tissue was resected by knife until 
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the pelvis from below would admit my index finger. 
The surrounding walls seemed soft and _ pliable. 
There was very slight bleeding; one or two vessels 
had to be clamped and tied. It seemed evident that 
all of the scar had been removed, and that drainage 
was free to the pelvis of the kidney. 

A rubber tube was inserted through the nephrot- 
omy incision down into the pelvis through this 
resected area, the pelvic incision was closed after | 
had determined that a large bulb would pass easily 
down the ureter without signs of obstruction, and the 
kidney closed around the tube. The patient passed 
through an uneventful convalescence and was soon 
back on duty. 

Since the operation there have been several pyelo 
grams made which show that the kidney pelvis fills; 
there is no retention in the pelvis, the patient has 


been well, and has not suffered a recurrence of con- 
tracture of this pelvis up to this time. I therefore 
trust that this operation may prove completely and 
permanently successful. I believed at the time that 
with the process so localized and apparently so easy 
to remove, it was certainly worth an attempt to save 
the upper part of this kidney which was so well pre- 
served. 
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THE UTERUS 


REPORT OF A CASE 


By FREDERICK W. WRIGHT, M.B., BALTIMORE, MARYLAND 


Resident Surgeon, Church Home and Infirmary 


ASMANGIOMA of the uterus is very 
H rare. Our patient had been admitted 

to the hospital on account of gall 
stones, and it was only during the routine 
examination that the uterine tumor was dis- 
covered. A hysterectomy was done and was 
immediately followed by an appendectomy 
and the gall-bladder operation. 

Cavernous hemangioma of the type found 
in this case presents as its main characteristic 
a series of anastomosing vascular channels 
enclosed by thin septa. Large cystic dilata- 
tions may occur which are filled with blood or 
serous fluid. The tumor slowly enlarges by 
distention of the original vessels and forma- 
tion of new vessels until anastomoses with 
large arteries or veins may become established 
and severe haemorrhage may occur. Some- 
times a capsule forms about the tumor and 
the growth remains stationary. 


The patient, a white woman 38 years of age, was 
admitted to the Church Home and Infirmary, Octo- 
ber 1, 1924. The following history was obtained. 
The complaint was pain in the pit of the stomach. 
The father was alive and well. Five sisters and two 
brothers were all living and well. The mother had died 
of diabetes. The patient had 5 children, the delivery 
in all cases having been normal and spontaneous. 
Her menses began at 12 years. They were regular, 
occurring every 28 days and lasting 4 to 5 days. The 
flow was moderate. There never had been any inter- 
menstrual bleeding. ‘The last period began on Sep- 
tember 25 and lasted 4 days. It was normal in every 
respect. 

Patient’s general health has been good. There 
never has been any long illness of any kind, no loss 
of weight nor any marked general disturbance. In 
1918, she had a mild attack of influenza which kept 
her in bed for one week. Her recovery from this was 
complete. In recent months she has had some palpi- 
tation accompanied by precordial pain. This pain 
would waken her at night but subside, as a rule, in 
about an hour. She had no oedema of the ankles nor 
dyspnoea. She had some indigestion following meals 
which she described as a burning sensation. In 
March, 1917, she had a very severe pain in the upper 
right quadrant of her abdomen which radiated to the 
back and up to the right shoulder. She subsequently 
was jaundiced and passed some bile in her urine. She 


has had obstinate constipation at times. There is no 
history of any urinary symptoms. 

In July, 1924, she had a very severe pain in her 
upper abdomen. She became nauseated and vom- 
ited. Following this her stools became lighter in 
color. Since then and until admission she has had a 
somewhat similar attack almost every week. The 
last occurred September 20, 1924, and this one was 
accompanied by a chill. The pain became very 
severe, morphine being required to allay it. 

Physical examination. The patient is a moderately 
obese woman who is apparently not acutely ill. The 
examination of the head, neck, and cardiorespiratory 
system is negative. ‘There is tenderness over the 
gall bladder but no mass is palpable. Otherwise 
examination of the abdomen is negative. On pelvic 
examination the vaginal outlet is moderately re- 
laxed. The cervix is normal. To the right and slight 
ly posterior to the uterus is a cystic tumor. It seems 
to move with the uterus. The uterus proper seems 
to be normal in size. The urine and blood count were 
normal. 

X-ray report, September 17, 1924. Gall-bladder 
region: Well below the costal margin is a faint 
rounded shadow about as big as a small egg. This 
may be a faecal mass but would also suggest a thick- 
ened or distended gall bladder. No definite shadows 
are outlined that would suggest the presence of 
stones, although the history points strongly to this 
condition. 

The pre-operative diagnosis was chronic chole 
cystitis, cholelithiasis, and a tumor of the pelvis. 

Operation (Dr. Cullen). It was deemed advisable 
to deal with the pelvic condition first. The abdomen 
was opened through a low midline incision. ‘The 
patient was put in the Trendelenburg position and 
the intestines packed off with wet gauze. A mass, 
the projecting portion of which was about 4 centi- 
meters in diameter, was found in the right broad 
ligament. It was of a rubbery consistency and inti- 
mately associated with the uterus. The broad liga- 
ment was incised and the tumor proper exposed. It 
was found to be very vascular and any attempt to 
separate it from the uterus started marked hemor 
rhage. On further investigation it was found to 
form almost a part of the wall of the uterus. A 
supravaginal hysterectomy was performed, the 
tumor and the uterus being removed without dis- 
turbing their relationship. One ovary was saved. 
The appendix was removed. Several stones were 
removed from the gall bladder. 

Pathological report. Johns Hopkins Gynecological 
Laboratory No. 29725. The uterus is about average 
size and has been amputated above the cervix. It is 
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Fig. 1. The hemangioma is attached to the right and lower segment of the uterus. 
The broad ligament has been removed so as to show the tumor proper. Insert shows 
tumor proper and point of attachment as it lay between the folds of the broad 


ligament. 


6 centimeters long and 5.5 centimeters broad at the 
fundus. The contour is quite smooth and the body is 
firm and slightly harder than normal. On section the 
uterine musculature seems slightly thicker than 
normal. No myomata are present. The cavity is 
normal in size. The endometrium is firm, granular, 
and everywhere intact. 

In the right broad ligament below the tube and 
ovary and intimately attached to the right side of 
the uterus is an oval mass measuring 10.5 by 5.5 by 5 
centimeters. It is bluish black in color, smooth and 
glistening. It is of a soft rubbery consistence. On 
section it seems to be made up of large cavernous 
blood vessels filled with coagulated blood. The right 
tube is slightly thickened and there is a well devel 
oped secondary ostium about 2 centimeters from the 
fimbria. The ovary is small and contains a number 
of large follicular cysts. 

Microscopic examination shows large blood spaces 
filled with blood elements, the supporting structure 
being connective tissue forming trabeculz. 


Reder (1) has described a case of angioma of 


the uterus, the predominant and alarming 
symptoms being hemorrhage so profuse as 


almost to deplete the patient. At operation a 
tumor was found which he describes as looking 
like a red tomato, it was soft and to the touch 
suggested a cyst. Reder punctured the tumor, 
which he thought to be cystic, and experienced 
great difficulty in controlling the hamorrhage. 
Clarke and Bell (2) reported a case which on 
examination showed a round movable tumor 
in the left iliac fossa reaching nearly as high as 
the umbilicus. At operation this proved to be 
a myoma but in the wall of the uterus itself, on 
the right side, they found a large soft mass 
suggesting a cyst and not unlike an early preg- 
nancy. ‘This proved to be an angiomatous 
fibromyoma of the wall. Siegel, Delaval, and 
Marie (3) report a case in which a small 
hemangioma was found on the anterior wall 
of the uterus. In this case, as in Reder’s, the 
alarming symptom,was hawmorrhage and a 
supravaginal hysterectomy was done. Mac- 
Callum (4) says: “The cavernous haemangi- 
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ig. 2. A low power study of a section of the tumor show 
ing the large blood spaces with the supporting trabeculz of 
connective tissue. 


oma of the liver constitutes perhaps the best 
studied type. ‘They are found as a rule at 
autopsy without having given rise to any 
symptoms and may be very small or reach a 
diameter of several centimeters. On section 
they appear as deep purplish red, sharply out- 
lined areas, from which dark blood can be 
squeezed or mashed out leaving a greyish 
white spongy framework.” MacCallum goes 
on to say: ‘* Microscopically the framework is 
seen to enclose quite large spaces which open 
into one another and which are evidently 
interposed between artery and vein. They are 
lined with endothelium and do not seem to 
communicate with the adjacent capillaries, 
although some of them extend into adjacent 
liver substances.” He also adds: ‘‘In all 
these angiomata circulatory disturbances can 
occur. Infection may cause an inflammatory 
reaction in their substance. Thrombosis of the 
blood channels is common and _ phleboliths 
may be formed.” Kelly and Cullen (5) in 
‘“*Myomata of the Uterus” (p. 159) picture a 
large myoma with many areas of angioma 
scattered throughout it. They also give the 


lig. 3. High power study of a section of the tumor. The 
blood elements in the large blood spaces are seen; also the 
trabeculie of connective tissue which form the supporting 
tissue of the tumor. 


histological pictures of one of these angioma- 
tous areas. They have noted 3 cases of 
angioma in their series of 1,674 myoma cases. 

In the case here reported there were no 
symptoms referable to the hamangioma but 
in 2 of the cases found in the literature there 
was alarming hemorrhage. Cavernous hwm- 
angiomata of the uterus are rare but in certain 
cases give rise to symptoms which require 
prompt surgical intervention. 

Lam much indebted to Dr. Thomas S. Cullen for his kind 
assistance in and the privilege of reporting this case. 
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POTT’S ABSCESS 


By T. A. WILLIS, M.D., F.A.C.S., CLEVELAND, On10 


Anatomical Laboratory, Western Reserve University 


CENTURY and a half ago Percival 
Pott described how his attention was 
focused upon the disease which has 
since borne his name by “an affecting instance 
of this distemper in the person of a very 
promising youth fourteen years old with 
whose family I was nearly connected.” Con- 
temporary opinion held the paralysis to be 
the result of the kyphosis which in turn was 
due to traumatism, but Pott insisted that 
“some predisposing cause at least must be 
looked for, in which consists the very essence 
of the disease.” 

That the young man regained use of his legs 
after a seemingly accidental abscess near the 
part, became “a subject of frequent though 
not very satisfactory contemplation”’ result- 
ing, however, in the conclusion that there was 
some predisposing factor in the disease and 
that effect had been mistaken for cause. 
Having conducted the autopsy, Pott de- 
scribed the changes in ligaments, bones, and 
cartilages as we know them today in the gross 
pathology of tuberculous spondylitis. Other 
than bacteriologically little of value has been 
added to this description as published in 
1779 (1). 

Pott described the disease in its late stage 
with kyphosis and paraplegia. More recent 
studies have resulted in earlier diagnosis and 
for this the X-ray has been of prime impor- 
tance, but as with other useful laboratory 
adjuvants there has arisen a tendency to de- 
pend too much upon the evidence obtained 
from this single source. Certain characteris- 
tics shown in so-called typical cases of tuber- 
culous spondylitis have been accepted as 
necessary to its diagnosis, while the presence 
of other X-ray findings has been considered 
sufficient to rule out the disease. 

A typical tuberculous spinal lesion involves 
vertebral bodies and discs only. Until re- 
cently X-ray evidence of Pott’s disease con- 
sisted of thinning of an intervertebral disc 
and crushing of one or more bodies, with or 


without abscess formation, and diagnosis was 
delayed until such destructive changes were 
apparent. With improvement in apparatus 
and technique it has been possible to observe 
earlier changes. Jones and Lovett (7) define 
the essential pathology of Pott’s disease as 
tuberculous infiltration of the anterior part of 
the vertebral bodies, involving later the in- 
tervertebral cartilages but rarely affecting 
the laminz, spinous, or transverse processes. 
Whitman (10) states that the “ first indication 
of the disease is usually found in the anterior 
part of the vertebral bodies just beneath the 
fibroperiosteal layer of the anterior longitu- 
dinal ligament. In other instances the 
process may begin in the interior of a verte- 
bral body, most often in several minute foci 
near the upper or lower epiphyses. . . . Oc- 
casionally the disease advances beneath the 
anterior ligament without implicating the 
substance of the bone deeply, a form of tuber- 
culous periosteitis, spondylitis superficialis.”’ 

A tuberculous lesion is typically destructive. 
Bone formative changes have been considered 
pathognomonic of nontuberculous disease. 
Baetjer and Waters (1) give the differential 
points between X-rays of tuberculous and non- 
tuberculous disease of the vertebral column as 
follows: ‘In non-tuberculous cases there is 
found (1) no angulation, (2) no lateral deform- 
ity, (3) bone production, (4) no obliteration of 
joint spaces, (5) the condition occurring at 
any age according to the type of infection. In 
tuberculous cases are found, (1) angulation, 
(2) posterior deformity but not lateral de- 
formity as a rule, (3) no bone production, 
(4) obliteration of the joint space and involve- 
ment of the body; (5) the condition occurring 
most frequently in children and young adults.” 
Again we find these authors stating: “If this 
disease (tuberculosis) is present there is 
angulation, anteroposterior deformity, and no 
new bone formation.”’ 

Fraser (5) states: “In tuberculosis of the 
vertebre the periosteum rarely forms any 
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lig. 1. 
age. rz, Omentum reflected, thickened, covered with tuber- 
cles. 2, Small intestines, spotted with tubercles, no adhe- 


Abdomen of No. 1084, male, negro, 24 years of 


sions. 3, Parietal peritoneum, tubercles, no adhesions. 
4, Lower parietal peritoneum, adhesions. 5, Postmortem 
opening through adhesion into bowel. 6, Torn adherent 
edge of thickened omentum; behind this is an area free from 
adhesions. 7, Liver adherent to peritoneum. 


degree of new bone.” Campbell (2) describes 
4 cases of vertebral disease showing lamella of 
bone bridging the intervertebral discs but is 
not convinced that the lesions are tubercu- 
lous. Cofield, however, (3) in a hundred tuber- 
culous spines found 10 showing hypertrophic 
changes. These were all over 20 years of age 
and all the foci were in the mobile part of the 
vertebral columns. The Wassermann reac- 
tion was negative in each of the 10 and there 
was no evidence of mixed infection in the 
majority of them. In a later paper Cofield 
(3) described another case of this sort and 
showed photographs of the ankylosed lum- 
bar vertebra. ‘Tubercle bacilli were obtained 
from this abscess and no mixed infection was 
found. 

A tuberculous spinal lesion is typically 
single. Peabody (8) in 1922 found but one 
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lig. 2. 


walls held back; no psoas abscess or sinus to exterior. 3, 


Lowest abscess in No. 1o84. 1, 2, 4, Parietal 


5, Inter- 
Note entire 


Intervertebral disc below third lumbar vertebra. 
vertebral disc below fifth lumbar vertebra. 
loss of fourth lumbar disc. 


reference to multiple foci in the literature 
of the preceding to years. This was by Whit- 
man, who reported more than one focus in 16 
out of 1,356 tuberculous spines. Peabody, 
however, found 13 instances of multiple foci 
in 315 tuberculous spines and considered this 
percentage (4.1 per cent) as too low because 
the discovery of the second focus had been by 
chance, the films showing only small portions 
of the columns examined. In each of his sub- 
jects, the lesser lesion, presumably the sec- 
ondary focus, was at a lower level than the 
primary. 

The anatomical laboratory provides, in 
some ways, opportunity for close and detailed 
study of Pott’s disease. The condition can be 
recognized early in dissection even though it is 
not known at the beginning; the specimen 
can be thoroughly examined and successive 
stages of the work can be roentgenographed 
or photographed. Four such bodies recently 
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Radiogram of abscess of Figure 2. Note calcified 


lig. 3. 
lamella in walls and subluxation through loss of fourth 


lumbar disc. Anteroposterior view and lateral views. 


provided data which seem particularly in- 
structive in the light of the opinions outlined 
here. 

In none was there known history of syphilis 
or gross evidence of this disease. The four 
cases are the following: 


No. 1084, male, negro, 24 years; No. 1116, male, 
negro, 31 years; No. 1178, male, white, 73 years; 
No. 1204, male, negro, 22 years. 

No. 1178 shows a single, apparently healed tuber- 
culous lesion involving the bodies of the twelfth 
thoracic and first lumbar vertebra, with a small 
caseous abscess. 

No. 1116 shows a single active tuberculous lesion 
involving the bodies of the third thoracic to the first 
lumbar, and the heads of many ribs, the entire area 
being surrounded in front by a fusiform abscess with 
numerous pockets giving it a moniliform outline. 

No. 1204 shows a single active tuberculous focus 
involving all five lumbar vertebre and the sacrum. 

No. 1084 shows four lesions in the vertebral col- 
umn, involving severally the first, second, third, and 
fourth cervical vertebra; the second to eighth tho- 
racic; eleventh thoracic to first lumbar; and third 
lumbar to first sacral. In addition there is a cold 
abscess in the manubrium. 


To avoid tedium we shall describe the con- 
dition in No. 1084 in detail and make allusion 
to the outstanding features in the other cases. 
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Fig. 4. Lumbar and sacral vertebra of No. 1084, ven 
tral and left lateral aspects. Note the amount of erosion 
of articular and transverse processes and neural arch in 
general. Left pedicle of fifth lumbar is completely eroded , 


Cadaver 1084 is that of a negro male, 24 years of 
age, dead of pulmonary tuberculosis. Tubercles were 
also noted in the omentum, parietal peritoneum and 
small intestines (Fig. 1). There were no external 
sinuses. When the skin of the back was removed, a 
sinus tract appeared to the left of the cervical mid 
line leading down to the fourth intervertebral fora- 
men. Another sinus appeared to the left of the 
eleventh thoracic spinous process, which was eroded. 
The tip of the third lumbar spinous process lay bare 
in the tissues, its base being deeply eroded. 

The cadaver was X-rayed. The films showed cold 
abscesses of the vertebral column at the cervical, 
upper thoracic, thoracicolumbar and lower lumbar 
areas; also of the manubrium sterni. 

The lowest abscess extended from the second 
lumbar to the second sacral segment. Its walls were 
calcified and osteosclerotic changes were conspicu- 
ous (Fig. 2). Rather than a smooth fusiform outline 
the abscess presented, in both anteroposterior and 
lateral views, a series of crescentic lamella bridging 
the intervertebral discs. The fourth lumbar seg- 
ment was displaced backward and to the left on the 
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Vig. 5. Anteroposterior radiogram of No. 1084. Invelve 


ment of eleventh and twelfth thoracic and 
vertebra. Note lipping of vertebral bodies. 


first lumbar 


fifth. The disc was completely gone but there was no 
crushing of the body. ‘The other discs were of nor- 


mal thickness. 





Fig. 7. Thoracic abscess in No. 1084. Anteroposterior 


radiogram after removal of thoracic viscera. 
abscess was smoothly fusiform. 


The thoracic 





lig. 6. Thoracicolumbar region, No. 1084. Dorsal and 
left lateral views of tenth thoracic to second lumbar. 
Note involvement of neural arch and its processes and 
lipping of twelfth thoracic and first lumbar (hypertrophic 
changes). 





lig. 8. Thoracic abscess No. 1116, male, negro, 31 years. 
Anteroposterior and left lateral radiograms after removal 
of thoracic viscera. No angulation, no destruction of in 
tervertebral discs. Superficial erosion of bodies. 
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Thoracic abscess opened. No. 1084. 17, 2, 4, 


lig. 9. 
Walls of cavity. 3, Disc below third thoracic vertebra. 
7, Disc below seventh thoracic vertebra. 


The abscess was opened and emptied (Fig. 3). 
Its walls were extensively calcified. The lamellae 
noted in the X-ray were calcified, periosteoligamen- 
tous structures extending from one vertebral body to 
the next. The discs were in part freed from the 
bodies and that below the fourth was entirely dis- 
organized. 

After maceration the vertebra from the second 
lumbar to the second sacral, inclusive, showed erosion 
of body, of articular and transverse processes 
(Fig. 4). The left pedicle of the fifth was completely 
eroded. There was no crushing of the bodies. Bone 
productive changes were marked, particularly be- 
tween those segments where the articular processes 
were most affected. The changes consisted of calcifi 
cation of the fibroperiosteal ligaments arching from 
bone to bone over the intervertebral discs, bolstering 
the portion of the column in which stability was 
threatened by involvement of the articulations. 

Radiograms of the thoracicolumbar abscess 
showed no thinning of the discs or crushing of the 
bodies, but very definite bone productive changes 
with partial ankylosis of the eleventh and twelfth 
thoracic and the first lumbar segments by ossifica- 
tion of their ligaments (Fig. 5). No pus or fluid was 
found on opening the abscess, but its walls were 
thick and calcified, spanning the discs between the 
three vertebra. The dried bones showed roughening 
of the inferior articular processes of the eleventh 
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Thoracic abscess opened. No. 1116, male, 


Fig. 10. 
negro, 31 years of age. 1, Wall of abscess. 2, Descending 
aorta turned aside. 3, Third thoracic vertebra. 4, Loculus 
of abscess. 5, Bared articular cartilage and joint of head of 
rib. These joints are opened by disease. 6, Septum at 
tached around emerging nerve root. 7, Eroded body of 
seventh thoracic vertebra. 


thoracic, of both articular and transverse processes 
of the twelfth and the upper articular processes of the 
first lumbar vertebra (lig. 6). Hypertrophic changes 
were marked and the articulating surfaces were con 
siderably disintegrated. As noted by Cofield (3) 
hypertrophic changes occur not infrequently in 
tuberculous disease of the spine, in its mobile por 
tion. In the specimens examined we found the pro 
ductive changes occurring in proportion to the in 
volvement of the articular processes of the verte 
bra affected. We consider this an effort toward 
stabilizing the weakened column. 

The thoracic abscess was smoothly fusiform in 
X-ray outline (Fig. 7). It extended from the second 
to the eighth vertebra. The discs were not thinned 
and no destruction of the bodies was seen in the 
anteroposterior view. The lateral view showed 
superficial erosion of the anterior surfaces of the 
bodies, general osteoporosis, but no angulation. A 
condition exactly similar to this, though involving 
more segments, was found in Cadaver 1116, male, 
negro, age 31 years, dead of pulmonary tuberculosis 
(Fig. 8). In this cadaver the abscess was solitary 
though the body presented general evidence of tuber 
culous infection. 

After incision of the abscesses in the midline, the 
caseous material was washed out (Iigs. g—10). 
More or less complete fibrous septa were found 
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No. 1084, 


Fig. 11. Thoracic vertebra 1-8 inclusive. 
male, negro, 24 years of age. Ventral and left lateral views. 
Note progress of disease to neural arch with actual loss of 
spinous process third thoracic. 


attached to the transverse midlines of the vertebra, 
dividing the cavities into pockets each of which in- 
cluded a disc and adjacent halves of two vertebral 
bodies. Where the abscesses were largest in diam- 
eter the septa had been torn from the bone centrally 
but were intact laterally. Toward the ends of the 
abscesses the septa extended across the bodies. The 
larger of the pockets formed by the septa extended 
laterally to the intervertebral foramina, in some 
segments exposing the heads of the ribs, and blind 
sinus tracts reached into the muscle layers of the 
back by way of the loose areolar tissue about the 
foramina. 

The macerated bodies of the involved vertebra 
were eroded superficially on their anterior surfaces. 
Near the middle of the abscess area the erosion ex- 
tended backward to the pedicles, articular and trans- 
verse processes. There was no evidence of bone pro- 
duction and no crushing of the bodies (Figs. 11-12). 

The fourth distinct tuberculous spinal lesion of 
cadaver No. 1084 was of the cervical area (Fig. 13). It 
involved the first, second, third, and fourth seg- 





Fig. 12. Thoracic vertebra, No. 1116, male, negro, 31 
years of age. Ventral and right lateral aspects. Less 
extension of disease to neural arch than in No. 1084. 


ments. No pus was found though a blind sinus 
tract extended backward to the left of the fourth 
spinous process. The left articular processes of the 
second and third showed erosion and lipping, as did 
the body of the third. ‘This body was roughened and 
somewhat crushed on the left, its left lamina and 
transverse process eroded, the destructive changes 
extending to the spinal canal. Here again were 
hypertrophic changes occurring with involvement of 
the articular elements. 

Localization of a tuberculous lesion is of 
course a matter of blood and lymph supply 
and is therefore related to age and bone 
structure. Hence the comparative infre- 
quency of cortical bone involvement. The 
vertebral processes are, however, not immune 
to infection. Extension of the process from 
the primary focus is a matter of force and re- 
sistance, physiological as well as mechanical. 
Since fibrous tissue resists destructive changes 
but gives way slowly under pressure, a tu- 
berculous lesion may reach any part of a verte- 
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Fig. 13. Cervical vertebra, No. 1084, male, negro, 24 
years of age. Extension of disease to neural arch as in 
thoracic region. 


bra before finding egress from beneath the 
fibroligamentous covering of the bone. 

According to statistics quoted by Whitman 
(11), 5.6 per cent of children and 13 per cent 
of adults under treatment for spinal tubercu- 
losis, and a higher but unknown percentage of 
neglected cases, develop paralysis. Abscess 
formation complicates a large number of 
tuberculous spines. Referring again to Whit- 
man (12) we find that abscess was a compli- 
cation in 19.7 per cent (Townsend), 22 per 
cent (Dollinger), and 25.3 per cent (Ketch) of 
the cases; then this paragraph: ‘It may be 
assumed that a limited collection of tubercu- 
lous fluid is present at some time during the 
course of Pott’s disease in the great majority 
of cases, an assumption usually confirmed by 
X-ray examination, but unless it appears as a 
palpable tumor above or below the thorax or 
upon the surface of the body its appearance 
is not often detected.””’ Whitman mentions a 
series of autopsies in which abscess was found 
in 80 per cent. 

Dissection of these abscesses led to a closer 
study of the fascia and ligaments about the 
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Fig. 14. Thoracicolumbar region, No. 1178, male, white, 
73 years of age. Left lateral aspect. Healed tuberculous 
lesion involving twelfth thoracic and first lumbar verte- 
bra. Small cascous abscess not visible. 


spinal column since little information relative 
to the subject was found in the textbooks at 
hand. Hepburn (6) states that the toughest 
fibers of the anterior spinal ligament are 
attached to the discs and adjacent bone, none 
of the fibers being attached to the transverse 
depression on the front of the vertebral body. 
We found, however, that the ligament strips 
sasily from the discs and, together with the 
periosteum with which its fibers are too inti- 
mately interwoven for separation, clings most 
tightly to the bone at this same transverse 
depression. 

Laterally the anterior spinal ligament is 
outlined by strong fibers reaching from the 
base of one transverse element to the next, 
over the intervertebral disc and foramen. Its 
attachments are related to and reinforced by 
the fascicles of the stellate and costovertebral 
ligaments. Covering the anterior spinal liga- 
ment is a fascial sheath that splits easily into 
two layers between which the vessels are 
carried. The deeper layer is attached along 
the costovertebral ligaments, the more super- 
ficial layer extends outward over the inner sur- 
face of the thoracic wall on either side of the 
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vertebral column. The mediastinal structures 
and parietal pleurw are directly related to this 
fascia. There is thus a strong fibrous barrier 
between a pathological process arising in the 
vertebra and the mediastinal and pleural 
cavities. Abscess burrowing along the bone 
surface crosses the discs to adjacent vertebra 
and laterally may eventually reach the loose 
fatty tissue about the foramina. It may then 
extend into the spinal canal or into the muscle 
layers of the back. In the lumbar region the 
anterior spinal ligament is deficient laterally 
and the fascia extends over the psoas muscle. 
Abscess here finds ready egress into the sub- 
stance of the psoas or lumbar muscles. 

In multiple tuberculous spinal foci Pea- 
body (8) found the lesser lesions at lower 
levels than the primary. If one may judge 
the relative duration of the four lesions found 
in Cadaver 1084 the lesions increased in sever- 
ity from below upward. More careful consid- 
eration, moreover, shows that in the lumbar 
and thoracicolumbar foci are osteosclerosis, 
calcification of the fibrous structures, and in 
the lower lesion, disintegration of the discs. 
These are signs of duration not present in the 
higher lesions. 

A still later stage in the life history of a 
tuberculous vertebral focus was shown in 
Cadaver 1178, a male, white, 73 years of age 
(Fig. 14). This was a healed lesion with fu- 
sion of two vertebral bodies, complete dis- 
organization of the intervening disc, posterior 
angulation and osteophytic growth. A small 
residual abscess was present. ; 

X-ray of the thoracic abscess of No. 1084 
shows general cloudiness or lack of tissue con- 
trast, osteoporosis, superficial erosion of the 
bodies and no angulation. Though these are 
characteristics of the earlier lesion, we find the 
cortical processes of the vertebra involved. 
In the cervical lesion was no demonstrable 
fluid, but the articular processes were in- 
volved and lipping was under way. 


SUMMARY 


Detailed study of this series of four tuber- 
culous vertebral columns brings emphasis upon 
the following characters: 
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1. The possibility of multiple lesions with 
consequent necessity of a thorough X-ray 
examination. 

2. The evidence of productive changes in 
the bone in active tuberculosis as in old 
healed specimens. 

3. The frequency of involvement of articu- 
lar and muscular processes in addition to the 
bodies. 

4. The absence of angulation or other de- 
formity even in extensive lesions. 

5. The coexistence of extensive lesions with 
merely superficial erosion of the bone. 

6. The frequency of abscess formation and 
the subdivision of the abscess into successive 
pockets effectually shut off from the thoracic 
and abdominal cavities but open dorsally 
between the transverse processes and _ ribs. 
There is clinically a fixation of the abscess 
walls to the middle of the vertebral bodies and 
not to the intervertebral discs as would be 
suggested by the anatomical descriptions of 
the anterior common ligament. 


In conclusion I desire to acknowledge my indebtedness 
to Miss W. M. Kuenzel, who has made the photographic 
and radiographic studies for this investigation; also to Dr, 
Wingate Todd for the opportunity to make so complete a 
study of the cases. 
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THE ANATOMICAL 


BASIS FOR THE 


STUDY OF SPLANCHNOPTOSIS! 


By AGNES C. VIETOR, M.D., F.A.C.S., Boston, MAssacnusetTts 
From the laboratory of the New York Lying-In Hospital 


THESIS 

Y YAHE fundamental cause of splanchno- 

ptosis is abdominal incompetence, which 

is a developmental factor. Failures in 
the normal development of abdominal com- 
petence and visceral retention are correlated 
with the development of certain departures 
from the normal body form, the most con- 
stant of these departures being the retracted 
lower thorax. 

The evolution of the human type is not 
completed at birth; it has not attained 
stability as to the position and retention of 
the viscera, and as to thé influence of visceral 
position and retention, as well as of other 
evolutionary factors, upon the body form. 
Hence, variations in these developmental 
processes (“normal,” or retarded, or un- 
completed, or reversive) may be observed in 
continual operation in all human beings, and 
the pictorial and plastic history of the race 
shows them to have been occurring ever since 
such history began. The laws which are 
shown by this study to be constantly at work 
modifying visceral position and mobility (as 
well as body form), appear to be the same in 
all the children studied, and not fundamen- 
tally different in either sex.” 

Seeking to average the many individual 
variations so as to find an anatomical mean 
which shall serve as a workable basis for the 
introduction and interpretation of experi- 
ments which demonstrate anatomically the 
above conclusions drawn from clinical ob- 
servations, the writer presents a study of cer- 
tain details of the later prenatal evolution of 
the abdominal viscera, with special reference 
to the status at term. 

This research is an attempt to note and 
record the mean anatomical conditions with 

? There are 41 children in this group; 21 at term, 20 between the 
fourth and eighth months of fetal life. Of the 21 at term, 13 are boys, 
7 girls, and in 1 the sex was not noted; of the 20 fetal cases, g are 
boys, 8 girls, and in 3 the sex was not noted. The class number indicates 
the age of the child. Thus, class g means at term; class 8, the eighth 
month of intra-uterine life, and so on. Class o means a child who was 


born at term and lived for an appreciable number of hours but not over 
twenty-four. 


which the child begins its separate, individual 
life, before being subjected to postnatal fac- 
tors; and then to demonstrate experimen- 
tally the production of the individual ptoses 
and the correlated changes in body form. 


SUMMARY 

The liver. Individual variations in the loca- 
tion of the lower borders of the liver are found 
at all ages from at least the fourth month on- 
ward. The locations found predominating at 
term are also found in early fetal ages, and 
locations found predominating in early fetal 
ages are also found persisting at term. 

The sigmoid colon. The sigmoid colon is not 
the anarchic member of the body which it 
has been considered. It develops in three 
definite types according as its length permits 
the formation of 1, 2, or 3 inverted-U loops. 
Its varied locations may be classified along 
four definite lines, and they are the result of 
migrations and displacements of these loops 
along well marked paths. By the study of the 
laws shown at work, all individual displace- 
ments of these loops may be retraced, the 
original type disclosed, and the case so classi- 
fied. The loops have no secondary fixed 
bases. As a result of this latter condition and 
of its constant parietal attachment in the left 
pelvic or suprapelvic abdomen, the sigmoid 
colon can always be reached surgically in the 
left lower quadrant, no matter what its loca- 
tion or type. Distention of the sigmoid colon 
seems to be a normal phenomenon at term, it 
may lead to dilatation, or it may lead to dam- 
ming back of its contents into other portions 
of the intestines, with distention or dilatation 
of these latter portions. Anatomical bases 
for the development of mechanical obstruc- 
tion and stasis, as well as methods of compen- 
sation for these processes, are demonstrated; 
also initial anatomical paths leading toward 
the development of torsion of loops. 

The proximal colon. ‘The line of the final 
prenatal disposition of the colon around the 


1 Read before the Women’s Medical Society of New York State, Syracuse, New York, May 11, 1925; and demonstrated on the cadaver at the 
Clinical Congress of the American College of Surgeons, Boston, October 24-26, 1922 (McDowell Hospital), and New York, October 21-24, 1924 


(New York Infirmary for Women and Children). 





lig. 1. 


periphery of the posterior abdominal wall is 
varied by a greater or less amount of basic 
redundancy, with loop formation, in the pel- 
vic sigmoid colon and the subgastric trans- 
verse colon. In a certain number of individuals 
a variable amount of redundancy, with loop 
formation, occurs also in other portions of 
the colon. In the ascending colon this variable 
redundancy is related to the descent of the 
cecum, so that two types of undescended 
cecum are noted. No definite correlation is 
discerned between the variable individual re- 
dundancy of the proximal colon and the 
variable individual redundancy seen in the 
three types of sigmoid colon. 

The redundant loops of the proximal colon 
are practically all fixed, yet within their 
limits of fixation they undergo definite move- 
ments of migration and displacement. But 
they retain their individualitv; hence, they 
may be sought in definite parts of the ab- 
domen and their composition and relations 
identified. 

The colon as a whole. Five anatomical points 
favoring the development of mechanical ob- 
struction and stasis are found in all cases. 
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Photographs of some examples of the positions of the viscera found when the abdomen was opened at term. 


These are in the neighborhood of the left 
psoas at the brim of the pelvis, the proximal 
(subgastric) side of the splenic flexure, the 
subantral or subpyloric area of the trans- 
verse colon, the proximal (ascending colon) 
side of the hepatic flexure, and the cecum. 
To these five points may be added one incon- 
stant point which may be developed in any 
case, i. e., the lumbosacral area of the sig- 
moid colon, the area of stasis being found 
most often to the right of the median line but 
occasionally to the left. One other inconstant 
point may exist or may be developed in some 
cases (this is especially true when the stomach 
is empty), i. e., secondary subgastric angula- 
tion immediately to the right of the splenic 
flexure. 

In more than the majority of cases one finds 
from one to several added points; in the order 
of numerical occurrence, these are somewhere 
along the course of the subcystico-duodeno- 
pyloric transverse colon, the descending colon, 
the ascending colon and the subhepatic trans- 
verse colon, respectively; combinations of 
these added points are frequently found in the 
same individual. Spontaneous compensation 
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Fig. 2. Schematic diagrams of the location of the lower 
borders of the right and left lobes (and of the median fis- 
sure in some cases) of the liver at term. 

(a) Summary of 18 cases at term—R=right lobe—a, 
neighborhood level apex 12th rib; b, midway between 
apex of 12th rib and crest of the ilium; c, crest of the ilium. 
L=left lobe—a, under junction 7th rib with its cartilage; 
b, under 8th; c, 9th; d, roth; e, neighborhood of level of 
apex of 12th rib; f, 10 mm. above crest of left ilium. M= 
median fissure—a, one-fourth of the distance downward 
from the gladiolus to the umbilicus; b, one-third; c, one- 
half; d, two-thirds. 


for mechanical obstruction and stasis occurs 
as the result of interchangeability in the form 
of gathering or fulling-up of loops. 
Distention, moving toward or reaching the 
point of dilatation, is noted in the pelvic sig- 
moid colon, the descending colon, and the 
subgastric, the subcystico-duodeno-pyloric 
and the subhepatic transverse colons (also in 
the terminal ileum, in the jejunum, and in the 
first and second portions of the duodenum). 
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Fig. 3. Schematic diagrams of the location of the lower 
borders of the right and left lobes and of the median fissure 
of the liver in fetal cases. (The class number indicates the 
fetal age.) 

(a) Summary of 13 fetal cases between the 4th and 8th 
months—R= right lobe—a, b, c, as in Fig. 2. L=\left 
lobe—b, c, d, ce, f, as in Figure 2. M=median fissure—c 
d, as in Figure 2; ¢, just above the umbilicus. 


’ 


The stomach. The body of the prenatal 
stomach which is found empty shows two 
variations in shape, i. e., quadrangular and 
pyriform. Its long axis is directed downward 
and to the left, though it may approach the 
vertical, and it tends to unite at an acute 
angle with the antrum, which latter is usually 
directed upward and to the right. 

In the stomach which is found distended, 
both body and antrum tend to change in 
shape and position. While the fundus remains 
domed up under the left lobe of the liver and 
the vault of the diaphragm, the stomach 
enlarges (balloons) in all directions, and it 
tends at first to rotate upward and forward, 
and later also to swing downward, forward, 
and to the right, the direction of the an- 
trum tending toward becoming more and 
more anteroposterior. ‘Thepyloric end of_the 
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O-XXVIl 
9-XXV 9- XXVIII 
9-XLII 9-XLV 








9-XXIl 


9-XLVIIl : 


Fig. 4. Schematic diagrams of the colon, as found in 14 cases at term. No attempt 
is made to indicate the large calibre of the sigmoid or other portions except in 0-XL. 


antrum may or may not move; when it does, it 
carries with it more or less of the movable 
first portion of the duodenum. Sometimes 
more or less obstruction of the stomach and 
kinking or torsion of the first portion of the 
duodenum develop. Four stages of distention 
of the stomach may be discerned. When the 
contents are evacuated, the stomach retracts 
and returns spontaneously to the shape and 
position of one never distended. 

The kidneys. The lower poles of the pre- 
natal kidneys show a varying ascent from 
below the crest of the ilium, so that at term 
they are at or above the crest; they also show 
a more marked tendency to be at the same 
level at term than in the fetal group. 

The uterus. ‘The uterus at term shows a 
varying ascent of the fundus above the sym- 
physis. It shows lateral and forward rota- 
tions, the latter sometimes to such an extent 
as to develop a sharp anteflexion. It was never 
found in any direct backward position of 
either version or flexion. 


DETAILS 


The prenatal liver (Yigs. 2 and 3). Individual 
variations in the location of the lower borders 
of both lobes of the liver and in the distance 


below the gladiolus of the median fissure, are 
found at all ages from at least the fourth 
month onward. ‘The locations found pre- 
dominating at term are also found in early 
fetal ages, and locations predominating in 
early fetal ages are found persisting at term. 

The colon as a whole (Figs. 4 and 5). The 
colon may be considered as consisting of the 
sigmoid colon and the colon which is proximal! 
to the sigmoid. The proximal colon includes 
the classic divisions of the descending, the 
transverse, and the ascending colons, the 
transverse colon being in this study subdivided 
into the subgastric, the subcystico-duodeno- 
pyloric, and the subhepatic transverse por- 
tions, making six portions in all. 

Viewing the colon as a whole, one is struck 
with the final prenatal disposition of its par- 
ietal attachment around the periphery of the 
posterior abdominal wall, below the stomach 
and spleen, and below most of the liver and 
pancreas (Fig. 8), a far progression from origi- 
nal location in median sagittal plane. Traces 
of this progression are noted in some of the 
details of this advanced arrangement which 
epitomizes the procession gradually emerging 
throughout the animal series. 

A similar outline of the visceral attach- 
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Fig. 5. Schematic diagrams of the colon, as found in 12 fetal cases between the 
fourth and eighth months. (The class number indicates the fetal age.) 


ment of the colon mesos with the colon con- 
nected, shows a visceral tracing which is a 
departure from the preceding parietal trac- 
ing in the areas belonging to the pelvic sig- 
moid and the subgastric transverse portions, 
these two divisions of the colon being found 
more or less redundant? in all the prenatal 
cases. Though it must be remembered that 
all, or a part, of this redundancy may, for the 
moment, be more or less fulled-up along a 
line approaching the foregoing parietal attach- 
ment. The redundancy in these two areas 
thus constitutes a basic redundancy of the 
colon (Fig. 9). This redundancy was found un- 
modified in 4 out of 14 cases at term and in 
4 out of 12 fetal cases. 

At times an added amount of redundancy, 
with loop formation, occurs in certain por- 
tions of the colon other than the subgas- 
tric and the sigmoid colons, this constituting 
what may be called a variable redundancy 
of the colon (Fig. 10). More or less of this re- 
dundancy was found in 1o out of 14 cases at 
term and in 8 out of 12 fetal cases. 

1 When the length of any portion of the intestine is greater than the 
length of its attachment to the posterior abdominal wall or to another 
viscus (as the attachment of the transverse colon to the stomach by 


means of the gastrocolic ligament), this portion of the intestine is called 
redundant. 


The marked variations which are found 
in the arrangement of the sigmoid colon have 
caused contradictory conclusions and have 
led to confusion as to the location of this 
portion of the colon. The observations 
presented seem to harmonize the contradic- 
tions and to reduce the confusion to order. 

The most striking characteristics of the 
prenatal sigmoid colon are its large calibre, 
its distention with meconium, its extension 
over the abdomen in redundant loops, and its 
practical absence of sacculations. 

In all prenatal cases, the sigmoid colon is 
located along 4 definite lines (Figs. 4, 5, 11): 

a. The left iliac fossa, hypogastrium (be- 
hind the bladder), and ascending more or less 
in the left pelvic or suprapelvic abdomen: 
O-XL, Q-XXII, 9-XXXVII, 9-XXXIX; 8-XLI, 7- 
XVIII, 6-XIV, 6-XIX, 5-XXIX, 4-XVII, 4-XXIII. 

b. The left iliac fossa, hypogastrium, and 
ascending in the left, and thence to the right ab- 
domen: 0-XXVII, 9-XXV, 9-XXVIII, 9-LX XXVIII, 
Q-XLII, 9-XLVI, 8-XLIV, 7-XLVII, 5-XVI. 

c. The left iliac fossa, hypogastrium, and 
more or less in the right lower quadrant, 
without ascending in the abdomen: 9-Ix, 
Q-XLVIII, 7-XXIV, 5-XLIX. 
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O-XL 9-X-V 


> i 9-X XXVIII 
8-XL! 7-XLVII 
Vig. 6. 
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9-XXI1 O-XXVIII 
9-XXXVII! 9-XLVI 
6-XLIII S-XX1X 


O 


Schematic diagrams of stomachs as found empty (o-xL appears empty 


but on section its walls were found separated but not apparently convex and it was 
found to contain meconium. 9-xxxvu, left, is empty as found; 9-xxxvu, right, is the 
empty shape and position to which the stomach returned spontaneously after defla- 
tion (from the distended shape and position in Figure 7.) 


d. The left iliac fossa, hypogastrium, and 
ascending into the right suprapelvic abdo- 
men, impinging more or less on the right 
iliac fossa: 9-XLV, 6-XLIII. 

These lines of location may be represented 
graphically but only one of the four (a) is 
primary, the other three being derivatives of 
this, through increased redundancy or dis- 
placement, or both (Fig. 11). 

As one studies the loops of the sigmoid colon, 
one notes the individual variations which 
exist at all prenatal ages from at least the 
fourth month onward to term, and which 
tend to the evolution of three types of sig- 
moid colon (Figs. 4, 5, and 11), according as 
I, 2, or 3 inverted-U loops tend to project 
themselves upward into the left abdomen, 
left and median abdomen, or left median and 
right abdomen. 

The inverted-U form of the loops is deter- 
mined primarily by the parietal attachment 
of the pelvic sigmoid meso, this line of attach- 
ment making an inverted U (or V), with an 
oblique external limb, a vertical median limb, 
and an apex directed upward. 


The abdominal inverted-U loops 


may 
become more or less displaced so that the 
type is obscured, but these displacements 
follow definite paths, and by returning dis- 
placed loops along the reverse of these paths, 
the original type may be disclosed and the 
case so classified. 


SURGICAL LANDMARKS 


The surgical landmarks for identifying and 
tracing the sigmoid colon (Figs. 4, 5, and 11 
and 12), no matter what its location or type, 
take their value from the existence of two 
factors: (a) the practically constant locations 
of its beginning and termination; and (b) the 
absence of secondary fixed bases, all the loops 
being interchangeable and capable of conver- 
sion into the one which consists of the whole 
pelvic sigmoid colon (Fig. 12c). 

Making an incision in the left lower quad 
rant of the abdomen, and taking the left 
psoas muscle at the brim of the pelvis for the 
first landmark (the external iliac. artery here 
running along the inner border of this muscle) 
and the iliac-sigmoid colon in the left iliac 
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0-Xill O-XXVIl 9-XV 9-XLII A 
9-XLV 9-XLVI 9-XLVIII 7T-XALVIl 
6-Xilll 5- XLIX 9-XLIUB 9 -XXXVII 
7. Schematic diagrams of stomachs as found in varying stages of distention: 
Q-XL as and g-xxxvul were distended experimentally but similar stages were found 
in other cases. o-xL in Figure 6 illustrates the first stage of distention, i. e., no 
change from the empty shape and position except separation of the wé ls by semi- 
solid contents (meconium). 
fossa for the second landmark, the angle of axes, anteroposterior, longitudinal, trans- 


junction between the fixed iliac sigmoid and 
the movable pelvic sigmoid is readily found 
at the first landmark, this angle opening up- 
ward. From this point, the whole pelvic sig- 
moid colon, whether it be of the first, second 
or third types, may be drawn through the 
fingers and traced from left to right. 

From an incision made elsewhere, as in the 
right lower quadrant or the median line, the 
length of the sigmoid colon may be examined 
more advantageously by identifying the 
sacral promontory as the first landmark and 
after passing upward from the fixed rectum, 
drawing the tube through the fingers from 
right to left. 


MIGRATIONS AND DISPLACEMENTS OF 
SIGMOID AND PROXIMAL COLONS 


THE 


Migrations and displacements of the sig- 
moid colon loops are constantly occurring, and 
along similar paths, throughout prenatal life, 
from at least the fourth month to term 
(Figs. 4, 5, and 11). They occur by virtue of 
the rotation of the loops upon a series of 


verse, oblique, movements occurring on these 
axes either singly or in combination. Minor 
displacements also occur as the result of inter- 
changeability and sliding. 

The basal primitive position of the primary 
sigmoid colon inverted-U loop is vertical, this 
loop showing no rotation (4-xxmi). As the 
sigmoid colon increases in size (from age and 
other factors), the larger abdominal inverted- 
U loop tends to leave the vertical position and 
to rotate to the left or to the right, soon add- 
ing a downward movement, the left oblique 
position suggesting itself as a primary resting 
position for at least the primary, or first, loop. 

The intrinsic migrations of the proximal 
colon are activities by which the redundant 
portions occupy more or less of one of two 
main positions, i. e. (1) they are more or less 
gathered or fulled-up along the lines of their 
parietal attachments, the loops being thus 
more or less potential; or (2) their major 
peritoneal! attachments (mesos and gastrocolic 
and duodenocolic ligaments) are wholly 
partly unfolded and the related portions 
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Fig. 8. Schematic outline of the final parietal attach- 
ment of the colon, g b, gall bladder; hf, hepatic flexure. 


extend in U-loops downward or inward, as 
well as forward, in the abdomen. (9-xxxviI 
shows both positions, i. e., before and after 
distention.) In addition to the above intrinsic 
changes of position, the U-loops show to a 
certain degree some of the migrations and 
displacements already studied in the sigmoid 
loops, i. e., interchangeability, sliding, and 
rotations. 


DEVELOPMENTALLY FIXED LOOPS OF THE 
PROXIMAL COLON 


As already stated, no secondary fixed loops 
are found in the sigmoid colon, all the loops 
being interchangeable and capable of con- 
version into the one which consists of the whole 
pelvic sigmoid colon. 

In the proximal colon, individuality of the 
fixed loops seems to be a prominent fea- 
ture. This is due to the tendency of the 
different portions of the colon to become 
fixed, at least at their beginnings and ter- 
minations, owing to decrease in meso depth, 
with or without other factors (Figs. 4, 5; 
Table I). 

The points at sectional fixation of the colon 
are: (1) the neighborhood of the third sacral 
vertebra; (2) the left psoas muscle at the 
brim of the pelvis; (3) the crest of the left 
ilium; (4) the splenic flexure; (5) the neigh- 
borhood of the midantrum of the stomach; 
(6) below the gall bladder; (7) the hepatic 
flexure; (8) the caudad end of the ascend- 
ing meso and the ileal end of the mesen- 
tery. 

With remembrance of these points, identi- 
fication of fixed loops should not be difficult, 
since with two exceptions the loops are formed 
between, and not at, the points of fixation. 
The two exceptions are (5) the neighborhood 
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Fig. 9. Outline of basic redundancy of the colon; more 
or less redundancy of the pelvic sigmoid and the subgas- 
tric transverse colons (found in 4 out of 14 cases at term and 
in 4 out of 12 fetal cases)—P s 1, 2, 3, pelvic sigmoid colon 
of the first, second and third types; / s, iliac sigmoid colon; 
D, descending colon; S g, subgastric transverse colon; .S 
c d p, subcystico-duodeno-pyloric transverse colon; S h, 
subhepatic transverse colon; A, ascending colon; C, 
cecum; S, stomach; p, pylorus; g b, gall bladder; h f, 
hepatic flexure. 


of the midantrum and (6) below the gall 
bladder. 

Within their limits of fixation, the loops of 
the proximal colon undergo the definite move- 
ments of migration and displacement already 
described. But they retain their individuality; 
hence they may be sought in definite parts of 
the abdomen and their composition and rela- 
tions identified. 


SPONTANEOUS DEVELOPMENT OF ANGULATION, 
KINKING AND TORSION OF THE COLON; 
SPONTANEOUS COMPENSATION; ANATOMICAL 
POINTS FAVORING MECHANICAL OBSTRUC- 
TION AND STASIS 

The inverted-U positions of the pelvic- 
sigmoid colon—left oblique, vertical, right 
oblique—and the migratory powers of these 
loops, together with their power of inter. 
changeability, are admirably adapted to the 
reduction to a minimum of mechanical ob- 
struction to the passage of its contents on- 
ward toward the rectum. And a similar adap- 
tation occurs in the fulling-up and inter- 

1In 9 of the 26 cases (3 at term, 6 fetal cases) the fixed loop has its 
right limb attached to the right of the midantrum, so that the loop 

hangs more or less below this latter point: o-xxvil, o-xL, 9-xxv— 

the median loop, 8-xLIv, 7-xviti—the median loop, 7-xLvi1—the 

right loop, 6-xLII, 5-xxIx, 5-xLIx. In 3 of the 26 cases (2 at 

term, 1 fetal case) the fixed loop hangs below the gall bladder; 9-xxv— 


the right loop, 9-xLvt, 7-xLvm. In the last case it hangs also more 
or less below the first portion of the duodenum. 
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Fig. to. Schematic outline of variable redundancy of 
the colon; according to the portions of colon affected and 
according to the number of portions*—(a) Basic redun- 
dancy, 2 portions; (br), (b2), (63), redundancy in 3 por 
tions; (cr), (c2), (c3), in 4 portions; (dr), (d2), (d3), (d4), 
in 5 portions ; (e), in all 6 portions. 

*(a) 4 out of 14 cases at term—g-XII, 9-XXXVIII, 9-XIX, 9-XLV: 
1 out of 12 fetal cases —7-XXIV, 6-XIX, 5-XVI, 4-XXIII. 

(b) This variation occurs in 2 cases at term and in 1 fetal case. The 
3rd added portion is in the descending colon in 9-xv; in the ascending 
colon in 9-Xxm; and in the subhepatic transverse colon in 4-XvI. 


(@) (@’) (bh) 


Fig. 11. Diagrammatic representation of the four lines 
of sigmoid colon location, found in prenatal life—a, 4, 
left iliac fossa, hypogastrium (behind the bladder), and 
ascending more or less in the left pelvic or suprapelvic 
abdomen; b, b’, left iliac fossa, hypogastrium, and ascend- 


changeability powers of the loops of the 
proximal colon (Figs. 4, 5, 10, 11, 12¢ ). 

Mechanical obstruction and a tendency to 
stasis develop whenever these processes are 
interfered with so that angulation and kink- 
ing develop. 

The tendency to mechanical obstruction 
must always be present, and stasis is always 
potential, at the bases of one or both limbs of 
unfolded fixed U-loops, since this unfolding 
moves toward producing or increasing angu- 
lation. 

Irregular diminution in depth of the mesos 
(or other related peritoneal folds) of a redun- 
dant intestine helps to form the angulations 
and it also fixes them. The fixation diminishes 
the power of interchangeability, and our 
studies of the sigmoid colon have shown how 


THE ANATOMICAL BASIS FOR THE STUDY OF SPLANCHNOPTOSIS 301 





€ 


(c) This variation occurs in 4 cases at term and in 4 fetal cases. The 
3rd added portion in all these 8 cases is the subcystico-duodeno-pyloric 
transverse colon. The fourth added portion is in the descending colon in 
4 cases (Q-XLVIII, 7-XVIII, 7-XLVII, 5-XLIx); in the ascending colon 
in 2 cases (O-XL, 9-XLVI); and in the subhepatic transverse colon in 
2 cases (g XXV, 5-XXIX). 

(d) This variation occurs in 2 cases at term and in 3 fetal cases. The 
3 added portions are the subhepatic transverse, the ascending and the 
descending in 2 of the cases (9-xLul, 8-xL1); the subcystico-duodeno- 
pyloric transverse, the subhepatic transverse and the ascending in 1 
case (9-xxxvul); the subcystico-duodeno-pyloric transverse, the 
ascending and the descending in 1 case (8-XLIV); and the subcystico 
duodeno-pyloric ¢ransverse, the subhepatic transverse and the descend- 
ing in 1 case (6-XLIII). 

(e) This variation occurs in 2 cases at term: O-XXVII, 9-XXVIII. 


WB 


(5) (da) 


ing in the left, and thence to the right abdomen; c¢, left 
iliac fossa, hypogastrium, and more or less in the right 
lower quadrant, without ascending in the abdomen; d, left 
iliac fossa, hypogastrium, and ascends into right suprapelvic 
abdomen, impinging more or less on right iliac fossa. 


a 


(¢) 


this latter form of activity is able to modify, 
or move, or even to remove, angulation. 
Similar results are seen in the more proximal 
colon as the result of the form of interchange- 
ability called gathering or fulling-up of the 
loops. Hence, the gathering or fulling-up of 
the loops results in a form of spontaneous 
compensation which reduces or removes the 
angulations and the consequent obstruction 
and stasis. 

The same condition of fixed angulation and 
unfolding of loops must also cause mechanical 
obstruction to the movement of antiperistal- 
sis, which may involve the angles formed at 
the bases of one or both of the limbs of loops. 

When a U-loop is fixed at the bases of both 
limbs, impediment to the advancing fecal cur- 
rent, other things being equal, is mechanically 
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lig. 12. 
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Diagrammatic representation of some forms of developmental 


fixation of intestinal-loops a, a’, the intestine is not redundant and the 


parietal adhesion of the meso is regular and complete. 


This line of adhe- 


sion is curved so as to describe a loop; b, the intestine is redundant and the 


adhesion of the meso is irregular, forming a fixed loop; b’, 


the intestine is 


redundant and the adhesion of the meso is irregular, forming a fixed loop 
which is subdivided into two secondary fixed loops; c, the intestine is redun- 
dant and the adhesion of the meso is irregular, forming one large basal 
fixed loop with suggestions of subdivision which may at times predispose 
towards the formation of secondary loops without definitely fixed bases. 


less likely to occur at the base of the proximal 
limb than at the base of the distal limb. On 
the other hand, impediment to the backward 
movement of the fecal current (as by anti- 
peristalsis or as a result of a damming back- 
ward from distal obstruction) is less marked, 
other things being equal, at the base of the 
distal limb than at the base of the proximal 
limb (Fig. 16). 

Secondary stasis and mechanical obstruc- 
tion have been seen to develop in the more 
proximal colon from a primary mechanical 
obstruction and stasis in the more distal colon, 
as in the overdistention of the descending and 
transverse colons following overdistention of 
the sigmoid colon (‘Table IT), or even follow- 
ing prolonged angulation at the junction of 
the iliac and pelvic sigmoid colons at the 
brim of the pelvis. The results of the me- 
chanical processes enumerated are, observed 
throughout the colon, variations appearing in 
correspondence with local anatomical varia- 
tions in each portion. 

Five anatomical points favoring the devel- 
opment of mechanical obstruction and stasis 
are found in all cases. These are in the 
neighborhood of (1) the left psoas at the brim 
of the pelvis; (2) the proximal (subgastric) 
side of the splenic flexure; (3) the subantral 
or subpyloric area of the transverse colon; (4) 
the proximal oe colon) side of the 
hepatic flexure; (5) the cecum, the ultimate 
meeting place of backward pressure from the 
whole length of the distal intestine and of for- 


ward pressure from the whole length of the 
proximal intestine. 


To these five points may be added one in- 
constant point which may be developed in 
any case, i. e., the lumbosacral area of the 
sigmoid colon, most often to the right of 
the median line but occasionally to the 
left. 

One other inconstant point may exist or may 
be developed in some cases (expecially when 
the stomach is empty), i. e., secondary sub- 
gastric angulation immediately to the right 
of the splenic flexure. 

In more than the majority of cases (10 out 
of 14 at term, 8 out of 12 fetal cases) one 
finds from one to several added points where 
an anatomic basis exists for a tendency to- 
ward mechanical obstruction or stasis. These 
added points are at the points of fixation of 
the redundant loops of the portions of the 
colon other than the pelvic sigmoid colon and 
the subgastric transverse colon, these latter 
being noted above (Fig. 1o0).! 

Combinations of these added points are 
frequently found in the same patient. It re- 
mains to call attention to the mechanical 
obstruction offered occasionally by secondary 
fixed loops? (Fig. 12, 6’) and by larger or 


1In the order of numerical occurrence these added points are: (1) 
along the course of the subcystico-duodeno-pyloric transverse colon, 
anywhere from the gall bladder to the pyloric antrum (1 or more points 
in 13 out of 26 cases—7 out of 14 at term, 6 out of 12 fetal cases); (2) 
along the course of the descending colon (11 out of 26 cases—s5 out of 
14 at term, 6 out of 12 fetal cases); (3) along the course of the ascending 
colon—distal to the cecum and proximal to the hepatic flexure (9 out of 
26 cases—7 out of 14 at term, 2 out of 12 fetal cases); (4) at the sub 
hepatic transverse colon, at the distal side of the hepatic flexure and 
the proximal side of the gall bladder (9 out of 26 cases—s out of 14 at 
term, 4 out of 12 fetal cases). 

?Such as are found in the subgastric transverse colon in 9-xxv, 
Q-XXXVII, 7-XVIII; in the subcystico-duodeno- pyloric transverse colon 
in 9- XXV, 7-XVIII, 7-XLViI; in the descending colon in 9-xv; and in the 
asce! nding colon in o-xL. 
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Fig. 13. Descent of the cecum. Levels at which the 
cecum is found in 26 prenatal cases (14 at term, 12 fetal 
cases between the fourth and eighth months)—g 3), gall 
bladder; 4 f, hepatic flexure; (a) 5-xLix, (a’) 4-xviIi— 
there is no ascending colon, the cecum is continuous with 
the subhepatic transverse colon; (b) 5-xv1, the cacum is 
continuous with a very short ascending colon; (c) 9 cases 
at term, 5 fetal cases*; (d) 2 cases at term, 2 fetal cases; 
(ec) 2 cases at term, 2 fetal cases; (e’) g-XxxIx, at the 
brim of the pelvis. 

* (c) O-XXVII, O-XL, 9-XII, 9-XV, 9-XXII, 9-XXVII, 9-XXXVIII, 9-XLII, 9 
XLVIII; 7-XVIII, 7-XXIV, 6-xXIX, 6-XLIII, 5-xxIx: (d) Q-XXVIII, 9-xLv; 8- 
XLIV, 7-XLVII: (€) Q-XXV, Q-XLVI; 8-XLI, 4-XXIII. 


smaller fixed ripples in the course of the 
colon. 

But angulation, kinking, or torsion, how- 
ever developed, may not be followed by 
definite obstruction (though it must, mechan- 
ically, lead toward stasis) if the compensating 
power of interchangeability be not impaired— 
this factor moving toward compensatory dis- 
placement of the involved and adjacent 
parts of the mobile portion of the intestine. 
Thus, torsion not causing obstruction is 
shown in 7-xXLviI and 6-xIx. 


DISTENTION (DILATATION) OF THE COLON 


Distention of the sigmoid colon with meco- 
nium is marked at term (Figs. 1, 4, and Table 
II). When this distention reaches a certain 
degree, it seems to lead to damming back of 
the meconium into the proximally continuous 
portion of the intestine. 

Distention, moving toward or reaching the 
point of dilatation, is noted in the pelvic sig- 
moid colon and in the subgastric, the sub- 
cystico-duodeno-pyloric, and the subhepatic 
transverse colons (also in the terminal ileum, 

'Such as are found in the proximal subgastric transverse colon in 
9-XLV; in the distal subgastric transverse colon in 9-XLVI, 8-XLI, 
and 7-xXLvit; in the subhepatic transverse colon in 9-xxxvil, and 4 XVII; 


in the descending colon in 8-xtiv; and also in the ascending colon in 
Q-XXXVII. 
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O-XXVIl = O-XL 9 XX ms 9-XLil 
Fig. 14. Adventitious types of undescended cecum. 
9- XLII 9- XLVI 8- XLIV 5-XXIK 5-XLIX 





6 " \ 
av 
hf € 
" . 
o- © 
15 - 3 o 
Oo 


Fig. 15. Illustrating some variations in the adhesion of 
the mesos on both sides of the hepatic flexure (the figures 
refer to meso depths expressed in millimeters). 
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Fig. 16. Other things being equal, an unfolded fixed 
loop tends to offer increased resistance to the advancing 
fecal current at (a), and to the backward current (anti 
peristalsis) at (b) 


in the jejunum, and in the first and second 
portions of the duodenum). 


TWO TYPES OF UNDESCENDED CAECUM 


The ascending colon differs from all other 
portions of the colon in that one of its ends 
(the caecum) has at a certain stage of devel- 
opment greater powers of migration or dis- 
placement than are possessed by its other 
end (hepatic flexure), and its migratory end 
is displaceable upward toward its fixed end, 
as well as in other directions. 

In the presence of such upward migration 
or displacement (9-xxt1) the ascending colon 
then appears redundant, with the caecum un- 
descended. But if adhesion of the meso be 
sufficiently delayed to permit the caecum sub- 
sequently to migrate or to be displaced 
downward, sufficient length of ascending 
colon is seen to exist to change its form to that 
of non-redundant, with the cecum quite able 
to reach the iliac fossa. 
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TABLE I. 
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INDIVIDUAL OCCURRENCE OF DEVELOPMENTALLY FIXED LOOPS OF THE COLON 


(EXCLUDING THE SIGMOID COLON) 


Ascending Subhepatic Subcystico-duodeno 


Subgastric Descend 


| colon transverse pyloric transverse transverse ing colon 
| , Ist : Antrum | Type of - “ 
| Hepatic Gall duo Mid body Body of Splenic | pelvic dundant 
Case No. | flexure bladder denum Pylorus antrum junct. Stomach flexure sigmoid portion 
_ Cases at term 
o-XXVII 1 2 (hor) I I 2nd 6 
oh 2 1 (hor) I ist 1 
9-XIl | I and or 3rd 
9-XV | I 2 2nd 
9-XXII 1 1 (or 2) ond 
g-XXV | I | I I 1 2nd 4 
g- XXVIII I 2 (obl) I I I 3rd 6 
oXXXVIT | 2 2 (obl) | F ‘ oul 
g-XXXVIII_ | . | | I and 
o-XXXIX_ | I ist 
9-XLII | I | 2 (hor) 1 I ist 5 
o-XLV | | I id 
9-XLVI | I | | I I 3rd 1 
9-XLVIII | ‘ | | | I 1 (or 2) I ist \ 
Fetal cases 
8-XLI . I I i 1 ist 5 
8-XLIV is ie Bois ; rd : 
7-XVIII bee 7 1 , : : sat ‘ 
7-XXIV I ist 
7-XLVII | | I I I rd 1 
6-X1IX | | I 3rd 
6-XLIII I I I ond 
5-XVI | I and 
5-XXIX | I I ist 1 
5-X LIX | | I I ist 1 
4-XVII 2 (obl) I ond ; 
,-XXIII I ist 


It is thus evident that two types of unde- 
scended caecum occur: (1) a true type of 
undescended cacum in which the lack of 
descent is essential, it being due to the 
development of only a length of ascending 
colon which is insufficient to permit of a lower 
position of its caudad end, the cecum (Fig. 
13); and (2) an adventitious type of un- 
descended caecum in which the lack of descent 
is accidental, there being already developed a 
length of ascending colon sufficient to permit 
of the caecum reaching the crest of the ilium or 
even a much lower position. But because of 


the migration or displacement of some part 
of this portion of the colon, with or without 
some added irregularity in mesenteric ad- 
hesion, descent of the cacum is prevented 
(though perhaps only temporarily) and the 
more distal ascending colon appears to be re- 
dundant and is thrown into one or more 
loops (Fig. 14). 


THE STOMACH 


The shape and position of the resting or emp 
ty stomach are shown in Figure 6. The body 
of the prenatal stomach which is found empty 
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TABLE II.—DISTENTION OF THE SIGMOID COLON: APPARENT DAMMING BACK OF MECONIUM 
INTO PROXIMAL PORTIONS OF THE INTESTINE, ALSO MARKEDLY DISTENDED. 








Type Case Nos. | 
2nd o-XXVII Sigmoid Descending Subgastric lleum 
transverse 
1st o-XL Sigmoid Descending All of Ileum Stomach 
transverse 
2nd or 3rd 9-XII Sigmoid Descending 
2nd 9-XV Sigmoid Descending 
3rd 9-XXVIII Sigmoid Descending 
1st 9-XXXVII Sigmoid Lower Ileum 
descending 
and 9-XXXVIII Sigmoid Descending Subgastric 
transverse 
loop 
1st 9-XLVIII Sigmoid Descending 
Ist 5-XXIX Sigmoid Descending 
Not noted 5-XI* bs a Ileum 
ond | 4-XVII* Ileum 

















*In 5-x1, the whole colon is about the size of the upper small intestine; a coil of the ileum is dilated and it contains meconium. In 4-xvu_ the 
sigmoid colon and the rectum were found empty; there were traces of meconium in the caecum and here and there along the colon, and coils of 


ileum were filled with it. 


shows two variations in shape, i. e., quad- 
rangular and pyriform. Its long axisis directed 
downward and to the left, though it may 
approach the vertical; and it tends to unite 
at an acute angle with the antrum, which 
latter is usually directed upward and to the 
right. 

The shape and position of the distended 
stomach; the changes in shape and position 
of the body of the stomach; in shape, position 
and direction of the antrum; in position of the 
pylorus and first portion of the duodenum; 
kinking and obstruction of the stomach and 
first portion of the duodenum; are seen in 
Figure 7. 

In the stomach which is found distended, 
both body and antrum tend to change in 
shape and position. While the fundus remains 
domed up under the left lobe of the liver and 
the vault of the diaphragm, the stomach en- 
larges (balloons) in all directions, and it tends 
at first to rotate upward and forward, and 
later also to swing downward, forward, and 
to the right, the direction of the antrum tend- 
ing toward becoming more and more antero- 
posterior. 

The pyloric end of the antrum may or 
may not move. When it does move, it 
carries with it more or less of the movable 
first portion of the duodenum. Sometimes 
more or less obstruction of the stomach and 
kinking or torsion of the first portion of the 
duodenum develop. 

Four stages of distention of the stomach 
may be discerned: 


1. The first stage of the distended stomach 
may be considered the one found in o-xt, in 
which only a small amount of semisolid con- 
tents had been introduced. In this stage, the 
stomach retains practically its empty shape 
and position, the only change being the sep- 
aration of its walls but this may not be 
enough to make them appear convex nor to 
cause any apparent change of position of the 
stomach as a whole. 

2. The second stage of the distended 
stomach may be considered the one found in 
O-XXVII, 9Q-XLIIA, 9-XLV, 6-XLIII, 5-XLIX; 
and produced experimentally many times. 
In this stage, the stomach retains more 
or less its original shape; the anterior and 
posterior walls are separated and have be- 
come convex; the borders and angles have 
become rounded; walls, borders, and angles 
begin to become merged into each other; the 
proximal end of the antrum may or may not 
begin to be distended. The stomach as a 
whole has begun to rotate upward and for- 
ward, this movement being most apparent 
at the lower border of the body, at which 
point the line of vessels along the greater 
curvature begins to be more or less visible 
anteriorly. In addition, this forward and up- 
ward rotated stomach may or may not have 
begun to move downward, forward, and to 
the right, the fundus remaining in place. 
But this downward, forward, and to the right 
movement is very slight; its beginning is 
evident in an increased inclination to the 
right of the long axis of the body, by a move- 
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ment of the body-antrum junction to the 
right or, perhaps, by a slight movement of 
the pylorus to the right. The long axis of the 
body may be directed obliquely downward 
and forward; or downward, forward and to 
the left; or perhaps a little downward, for- 
ward, and to the right. The body-antrum 
junction may be moved more or less to the 
right. (In none of the cases here noted did it 
reach the median line.) ‘The pylorus may or 
may not be moved to the right. (In 3 of the 
cases here quoted, it is noted that the pylorus 
is moved to the right, passing just to the 
right of the median line.) ‘The antrum is 
still directed to the right. The relations of 
the body, antrum, pylorus, and first por- 
tion of the duodenum are not markedly 
changed, and all these parts are visible as 
before. 

3. The third stage of the distended stomach 
may be considered the one found in o-xtr, 
Q-XV, 9-XLVI, 9-XLVIIL and 7-XLvII; and pro- 
duced experimentally in many others. In 
this stage, there is increased rounding of the 

ralls, borders, and angles, and more or less 
distention of the antrum which at its prox- 
imal end becomes more or less merged into 
the body. ‘The upward and forward rota- 
tion of the stomach is increased, so that the 
anterior wall looks more upward as well as 
forward, and the line of vessels of the 
greater curvature is visible to a greater ex- 
tent and looks more forward. Perhaps the 
most evident change is an increased move- 
ment of the stomach downward, forward, 
and to the right, the fundus remaining in 
place. 

The long axis of the body is definitely 
directed obliquely downward, forward, and to 
the right. The body-antrum junction is 
moved to the right; in one case, as far as 
“just beyond the right sternal line.” The 
pylorus is usually moved to the right; in one 
case as far as 15 millimeters beyond the right 
sternal line. The proximal end of the antrum 
has been displaced so that the antrum is 
directed backward and to the right; some- 
times also upward, sometimes downward. 
The relations of the body, antrum, pylorus, 
and first portion of the duodenum are all 
visibly changed, and as this stage advances, 


the proximal end of the antrum becomes 
more and more anterior, and the region of 
the body-antrum junction may be moved so 
far to the right or so far upward as to hide 
the duodenopyloric region more or less from 
view. 

4. The fourth stage of the distended stom- 
ach may be considered the one produced ex- 
perimentally in g-xxxvil and 9-xXLuB and 
found in many others. In this stage, there is 
a still further increase in the rounding of 
walls, borders and angles, with increased dis- 
tention of the antrum which from its proximal 
end becomes increasingly merged into the 
body. 

A second upward and forward rotation 
appears to be now developed so that the 
stomach as a whole tends to become horizon- 
tal, and the line of the vessels of the greater 
curvature looks more directly forward. There 
is increased movement of the body to the 
right, the fundus still remaining in place. The 
long axis of the body tends increasingly to 
approach the horizontal. The body-antrum 
junction is moved farther to the right: some- 
times also farther forward and upward. The 
pylorus may or may not be moved to the 
right; it may also be moved upward. The re- 
lations of the body, antrum, pylorus and first 
portion of the duodenum are still more visibly 
changed. The antrum, pylorus, and first por- 
tion of the duodenum tend to be hidden by 
the distended body. Kinking tends to occur 
on both the body and duodenal sides of the 
antrum; sometimes also torsion of the prox- 
imal part of the first portion of the duodenum; 
and varying degrees of obstruction of the 
stomach and sometimes also of the proximal 
part of the first portion of the duodenum tend 
to develop. 

No matter what the stage of distention, 
when the contents are evacuated the stomach 
retracts and returns spontaneously to the 
shape and position of a stomach which has 
never been distended (see 9-xxxvtt). 

THE KIDNEYS 

The lower poles of the prenatal kidneys 
show a varying ascent from below the crest 
of the ilium, so that at term they are at or 
above the crest; they also show a more 
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marked tendency to be at the same level at 
term than in the fetal group.! 


THE UTERUS 


The uterus at term shows a varying ascent 
of the fundus above the symphysis; it is 
quite movable laterally and forward, the 
latter sometimes to such an extent as to 
develop a sharp anteflexion (9-xxxvIItI); 
it was never found in any direct backward 


1In 15 out of 15 cases at term and in 5 out of 13 fetal cases, the lower 
poles of both kidneys are found lying at the crest of the ilium or above 
this point at distances varying up to 11 millimeters (9-xLviut) and 7 
millimeters (8-xLI) in the two groups, respectively. In the remaining 
8 (fetal) cases, the locaton varies downward to extension below the 
crest of the lower fourth or fifth of the kidney (4-xvu, 4-xxi1). In 
5-xvi, the left has ascended above the crest, while the right is still 
just below this point. In 10 out of 15 cases at term and in 4 out of 13 
fetal cases, both lower poles are at the same level. In 5 at term and 7 
fetal cases, the right lies a few millimeters lower than the left. In 2 
fetal cases, the right is distinctly higher than the left. 


THE STUDY OF SPLANCHNOPTOSIS 307 


position of either version or flexion, but the 
fundus was not infrequently found in an 
oblique position, being directed slightly 
posterolaterally to one or the other side, the 
anterior cornu (with the appendages) being a 
little the higher. 
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SOME FUNDAMENTAL PRINCIPLES IN THE PATHOLOGY OF BONE 


By RENE LERICHE, Srraspourc, FRANCE; AND ALBERT POLICARD, Lyons, FRANCE 


“HE question of osteogenesis has been 
discussed for more than 20 years and 
is still unsettled. In spite of innumer- 

able works, the problem seems to be at a stand- 
still without much progress being made. We 
believe that the reason for this is that it is 
difficult to reject old notions and to recon- 
struct our ideas upon a clear ground. 

Auguste Comte, the philosopher, said: 
‘les morts gouvernent les vivants.’’ No- 
where is this tyranny of the past more obvious 
than it is in the question of osteogenesis. In- 
vestigators in this field have tried to com- 
promise with the past, to connect new facts 
and notions with old ones. The result is 
obscurity and disorder. 

We believe that we must work independent 
of these old notions and build with new ma- 
terials. 

Ten years ago, we began the study of 
osteogenesis. We approached the subject 
from the beginning with due respect to the 
conception that the osteoblast, the bone-form- 
ing cell, plays a great part in osteogenesis. We 
met with obscurities and contradictions. Far 
from becoming clear as we progressed with our 
experiments, the problem seemed to us to 
become daily more confusing. 

As we examine again each fact, gleaned 
from our work, we can account for this con- 
fusion. Our starting point is at fault for the 
classical but false notion of the osteogenic 
power of the osteoblasts has brought con- 
fusion to all the research work on the physio- 
logy and pathology of bone, thus, making 
a simple, clear question an extraordinarily 
obscure one. 

In a recent book,! we set forth the actual 
status of the problem of normal and patho- 
logical osteogenesis, in accordance with our 
findings. 

We wish to summarize here, in an aphoristic 
form, our method of approaching this prob- 
lem to throw new light on it. 


1R. Leriche and A, Policard. Les problémes de la physiologie normale 
et pathologique de l’os. Paris: Masson et Cie., 1926. 


1. The formation of bone is the result of a 
metaplastic change in the connective funda- 
mental substance. This metaplasia takes 
place in three stages: (a) transformation of 
the connective tissue by an oedematous 
infiltration with a multiplication of connec- 
tive fibrils; (b) infiltration by a special sub- 
stance, chemically undefined—the _ preos- 
seous substance; (c) deposits in that substance 
of a calcareous mixture of calcium phosphates 
and carbonates. 

The exact mechanism of each stage is ac- 
tually unknown, but the same _ successive 
stages are found in all the cases of normal and 
pathological osteogenesis which we were able 
to study. 

2. Osseous metaplasia can occur in all 
types of connective tissue: embryonal type, 
fibrous type, etc. The numerous forms of 
osseous tissue, as found among man and 
animals, are the result of that process. 

3. In osseous metaplasia, the cells do not 
play the part classically attributed to them, 
that is to say the osteoblasts do not secrete 
directly osseous substance between the cells. 
Such a conception is erroneous. ‘The osseous 
transformation of connective tissue isa ph-nom- 
enon independent of all cellular action. It is 
an interstitial and humoral process. 

The cells present in the connective tissue 
make impossible the formation of bone. By 
the product of their vital activity, they hin- 
der and even can prevent absolutely osseous 
metaplasia. ‘The connective tissue under- 
goes an osseous transformation only in the 
place where there are no cells or only cells 
with a slow activity. 

In the constructed bone, the osseous cells 
offer a minimum of vitality. They have al- 
most no metabolism. But, if their physio- 
logical activity is resumed again, there is 
regression of bone (osteolysis) around them. 

For instance, in callus tissue, when the 
cells resume their activity, the callus dis- 
appears. Osteoblasts are not bone-making 
cells, but on the contrary cells fighting against 
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osseous invasion of the connective funda- 
mental substance. They do not produce 
bone, but hinder its formation. 

The classical conception results from an 
erroneous interpretation of histological pic- 
tures with double meaning. The cells play a 
part contrary to that usually given. 

4. The periosteum has no true osteogenic 
action. In normal conditions, it prevents the 
formation of bone. It checks osseous infiltra- 
tion, which spreads widely. All the fasci- 
culated structures, as muscle fibers or con- 
nective tissue bundles, do likewise—all pre- 
vent any osseous growth perpendicular to 
their direction. The osseous trabeculz, which, 
in these conditions, run against muscle or 
periosteum can on the contrary grow in a 
parallel direction. ‘They never can go beyond 
these fibers. 

The periosteum does not cover an osteo- 
genic layer with numerous osteoblasts. This 
conception is a purely theoretical one. It 
becomes necessary only if an indispensable 
and fundamental part is given to the osteo- 
blast. But when the periosteum is modified 
by a change of circulation or by oedema, it 
hecomes then a ground for ossification. It is 
passively ossified— it does not make bone in 
an active manner. 

5. Osseous metaplasia of connective tissue 
is a reversible process. Bone appears and 
disappears with the greatest facility. Con- 
tinually, it is in a state of unfixed equilibrium. 

The facility of disappearance of osseous 
metaplasia commands all the processes of 
bone evolution. In all osseous neoformation 
resorption is simultaneously bound to occur. 
There is never osseous neoformation without 
resorption of bone, at least rudimentary. 
This is an absolute law. 

In fractures, the formation of callus is 
always preceded by a resorption of the broken 
extremities of bone. In the rarefying diseases 
of bones, for instance the generalized (Reck- 
linghausen disease) or localized osteitis fi- 
brosa, there is always, in the neighborhood 
of the rarefied bone, a more or less abundant 
apparition of new bone. 

In bone transplants, the formation of new 
bone depends on the resorption of the trans- 
plant. 


It seems that as a result of rarefaction of 
bone, there is produced a localized oversupply 
of calcium, which provokes an osseous meta- 
plasia in the surrounding connective tissue. 

These “local mutations” of phospho- 
calcareous materials are very general proc- 
esses, which explain all heterotopic ossifica- 
tions. All tissues which are infiltrated with 
phosphocalcareous salts—calcified cartilage, 
necrotic and dead tissues with lime infiltra- 
tion—can, like the bone tissue, undergo 
resorption. Likewise a local calcareous over- 
supply is produced which incites in the 
neighborhood the formation of new bone. In 
that manner, it is possible to explain the 
formation of heterotopic ossifications (mus- 
cular osteomata, ossifications in blood vessels, 
nerves, heart, in surgical scars, ete. 

6. Bone resorption takes place in two ways: 
by osteolysis or osteoclasia. 

In osteolysis, the osseous metaplastic trans- 
formation of the fundamental connective 
substance simply disappears. The connective 
matrix appears again. Osteolysis is connected 
with humoral processes, bone vanishes with- 
out exhibiting any peculiar histological pic- 
ture. 

In osteoclasia, the action of phagocytic 
giant cells, the osteoclasts, occurs. ‘These 
cells are in no manner specific. They are 
banal phagocytes, proceeding from evolution 
of osteoblasts. 

In the resorption of bone, the part of osteo- 
clasia is far more reduced than that of osteo- 
lysis. 

The resorption of bone is specially directed 
by humoral phenomena, dependent on the 
circulatory activity in the bone. The increase 
of activity of the circulation involves bone 
resorption, with a consequent local calcareous 
oversupply and the formation of new bone 
in the vicinity. 

Many diseases of skeleton, characterized 
apparently by an osseous neoformation, are 
really dependent on bone resorption, caused 
primarily by circulatory disturbance. All 
is explained by a vasomotor phenomenon. 
This notion is very important. In pathology, 
a new and important chapter must be opened, 
the chapter of bone diseases of vasomotor 
origin. 
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WITH JAUNDICE' 
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UCH has already been written with 
regard to the problems encountered 
in the treatment of jaundiced pa- 
tients. The object of this paper is to consider 
the subject of obstructive jaundice in a broad 
sense, to deal with the newer ideas bearing on 
this type, and to attempt to evaluate the 
more recent laboratory tests as applied to the 
condition. A study was made of the cases of 
affections of the common bile duct with asso- 
ciated jaundice in which operation was per- 
formed at the Mayo Clinic during the year 
1924. There were 142 patients who had had 
operations on the common bile duct, 99 of 
whom were either jaundiced at the time of 
operation or gave a history of jaundice. Of 
the 99 patients, 5 required a second operation, 
making the total number of operations 104. 
It is with the latter group that this paper is 
concerned. 
AGE AND SEX 
There is nothing particularly unusual in the 
age incidence of patients with disease of the 
common duct. In this series the ages varied 
from 25 to 70 years; one patient had congeni- 
tal absence of the common duct. The females 
were usually younger than the males, their 
average ages being 48 and 53 years, respec- 
tively. The incidence of females in the group 
was 20 per cent greater than that of males, 
which is in accord with the recognized predi- 
lection of this sex toward cholecystic disease 
with formation of stone. 


JAUNDICE 


Jaundice was constant in 34 per cent of the 
cases, and intermittent in 66 per cent, so the 
relative constancy of the condition is hardly 
a determining factor in establishing the diag- 
nosis. It had been present from a few days 
to 35 years, but the average duration was 
greater in the intermittent type. A certain 
degree of jaundice was noted at the time of 
the examination in 57.60 per cent of the pa- 


tients. Thirty-eight of the 99 patients had 
had operations previously for disease of the 
biliary tract; in all, 52 operations had 
been performed, consisting of removal of the 
gall bladder or drainage of the tract, or both. 
The time interval since the operation varied 
from 2 months to 12 years. Only 8 of the 38 
patients had had any jaundice before the first 
operation, while 30 had become jaundiced since. 


OPERATIVE FINDINGS 


Stone in the duct is the most frequent 
source of trouble in cases of obstructive jaun- 
dice. Next in order are the results of previous 
operations on the biliary system (7), and falling 
far below either of these are such conditions 
as malignant disease, pancreatitis, cholange- 
itis, hepatitis, and peptic ulcers. When clas- 
sified as to the operative findings, these con- 
ditions fall into three divisions: stones, stric- 
tures, and residual inflammatory processes. 

Stones. In 79 cases the presence of stones 
was regarded as the sole cause of obstruction 
in the duct. That the degree of obstruction 
thus produced varies greatly in different per- 
sons and in the same person from time to 
time, is shown by the fact that jaundice was 
constant in only 28 per cent. Previous opera- 
tions had been performed on the biliary tract 
in 8.8 per cent; in some cases the jaundice 
appeared immediately after operation; in 
others, 10 years afterward. 

The chief factors influencing the formation 
of stone are thought to be infection and an 
increase in the cholesterol content of the 
blood. It is the general belief that most gall 
stones are formed within the gall bladder, and 
in most of the cases in which stones are found 
at the second operation cholecystostomy was 
the primary operation. There are two ways 
of accounting for the recurrence of stones 
after cholecystostomy: after such an opera- 
tive procedure particles are prone ta be left 
undiscovered in the cystic duct, and these may 


1Abridgment of thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment 
of the requirements for the degree of Master of Science in Surgery, December, 1925. 
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later enlarge and pass into the common duct; 
and drainage of the gall bladder does not rid 
its walls of infection. If an effort is to be 
made to rid the body of its greatest stone- 
forming center, cholecystectomy is the opera- 
tion of choice unless there are contra-indica- 
tions. It has been asserted that, after chole- 
cystectomy, the common duct assumes the 
function of the gall bladder and thus that 
stone formation is more prone to occur in 
this structure (8). There is both experimental 
and clinical evidence of dilatation of the 
extrahepatic bile passages after the gall blad- 
der has been removed or destroyed by dis- 
sase. However, the increase in the viscosity 
and the pigment content of the bile that 
normally occurs in the gall bladder does not 
occur in the common duct in patients who 
have lost the gall bladder. In a study of a 
large group of cases in which cholecystectomy 
had been performed more than 20 years pre- 
viously, it was pointed out that there was 
evidence of stone in the common duct in only 
one (6). Thus, although changes in the extra- 
hepatic bile passages do occur following chole- 
cystectomy, they do not result in altered 
function of such a degree as to produce dis- 
turbing symptoms, nor is there experimental 
or clinical evidence to substantiate the sup- 
position that they will result in the more 
frequent formation of stone in the common 
duct. There are instances in which symptoms 
recur following cholecystectomy and explora- 
tion of the common duct, and stones are 
found in the common duct at the second 
operation, but it is now generally conceded 
that most of them were simply overlooked at 
the time of the primary operation. If a small 
stone is situated near the ampulla it may be 
easily overlooked. In the search for stones 
at operation, care must be taken lest a stone 
be forced back into one of the hepatic ducts 
and lost within the liver, later to pass down- 
ward and give trouble. All stones found at 
the second operation should not be charged to 
oversight or lack of care on the part of the 
surgeon, for it cannot be definitely known 
that stones do not form in the biliary ducts. 
A large number of calculi in the intrahepatic 
ducts, revealed at postmortem examination, 
is difficult to explain on any basis other than 


re-formation. The great length of time be- 
tween operation and symptoms in many of 
the cases would also seem to support such a 
hypothesis, especially if sudden and fulminat- 
ing symptoms developed after years of quiet. 

Stricture. The occurrence of stricture of the 
common duct without disease of the gall blad- 
der or stones in the ducts and not preceded 
by operations on the biliary tract is extremely 
rare. A narrowing of the duct may be pro- 
duced by the encroachment of a malignant 
growth, by the pressure of adjacent enlarged 
lymph nodes, or by the close proximity of a 
localized inflammatory process, but this can- 
not be considered an actual stricture. True 
stricture consists of a narrowing of the lumen 
of the duct produced by a contraction of its 
walls, resulting from previous operative trau- 
ma or from actual disease within the walls. 
Stricture: of the common duct was seen in 20 
cases; in 16 of these it was the only finding 
accountable for the obstruction, and in only 
4 cases was interference with the bile flow 
partly attributable to the concomitant pres- 
ence of stones. There was a history of jaun- 
dice in each of the 20 cases. It would seem 
natural that stricture of the duct sufficient 
to cause symptoms would result in constant 
jaundice. In cases in which the stricture does 
not produce complete obstruction, the co- 
existence of a low-grade infection with its 
recrudescence and abeyance at times could 
result in oedema sufficient to close the lumen 
completely, and intermittent jaundice would 
occur. Or, a stone might temporarily occlude 
the lumen at the stricture and result in a 
periodic type of jaundice. In 45 per cent of 
the cases of stricture, the jaundice was inter- 
mittent. ‘There was no appreciable difference 
between the frequency of constant and inter- 
mittent jaundice among the cases of uncom- 
plicated stricture and among those associated 
with stones, so the type of jaundice is not an 
aid in determining whether the obstruction is 
due to stricture, stone, or a combination of the 
two. Injury of the submucosa and its re- 
placement by fibrous tissue is the basis of 
stricture formation. Prolonged irritation by 
stone may result in localized injury of the lin- 
ing epithelium of the duct and involvement 
of the submucosa by an inflammatory proc- 
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ess. The destruction of that layer which con- 
tains the real strength of the duct wall and 
its replacement by fibrous tissue would result 
in the formation of a true stricture. In 19 of 
the 20 cases of true stricture, operations had 
been performed on the biliary tract; in the 
other case stones were present, thus affording 
an example of stricture formation, from this 
source. 

The onset of jaundice after the primary 
operation in the 19 cases occurred from a day 
or 2 to 8 years afterward. If jaundice appears 
soon after operation it is easily explained on 
the basis of an injury which has resulted in 
almost immediate obstruction. When jaun- 
dice does not develop until several months 
after operation, the stricture is probably 
slowly progressive and only eventually be- 
comes obstructive. It is logical to assume 
that, if the patient has been free from jaundice 
for several years after operation, the stricture 
is the result of an inflammatory process largely 
outside the wall of the duct. This condition 
may have existed at the time of the primary 
operation. ‘Too many drains, or drains left in 
place too long, could easily prove a factor in 
producing stricture. 

Residual inflammatory processes. A marked- 
ly diseased gall bladder or one that has been 
drained may become so bound down by ad- 
hesions that it cannot function normally, and 
its presence will be a menace to the patient. 
After cholecystostomy more than 50 per cent 
of patients have a return of symptoms re- 
quiring a second operation. It is, evident 
that cholecystectomy is the operation of choice 
whenever the organ is definitely diseased and 
it can be removed without too great a hazard. 
In spite of the fact that few fields of surgery 
offer as satisfactory results as the biliary 
tract, probably no other surgical condition is 
allowed to progress so long before the proper 
means are undertaken for its cure. The gall 
bladder and appendix are often infected con- 
comitantly. Prolonged infection may result 


in a variable degree of damage to the liver 
or pancreas, or both, and in that event re- 
moval of the gall bladder would not clear up 
all of the symptomsimmediately, as it does not 
rid the patient of all of the pathological 
changes (10). Symptoms of obstruction of the 
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common duct, with or without jaundice, may 
occur during the immediate postoperative 
convalescence following either cholecystec- 
tomy or the combined operation in which the 
common duct is opened. Although the possi- 
bility of stone or stricture of the duct must be 
considered, the attacks are usually due to the 
passage of mucus or sloughs of tissue, or to 
temporary narrowing of the lumen by post- 
operative inflammation or a haematoma. 

However, the cases in which symptoms 
occur several weeks to several years after 
operation are the ones that deserve special 
consideration. Judd and Burden (9) have 
recently reported twenty-four such cases; the 
symptoms developed from a few weeks to 
4'4 years after the primary operation. No 
obstruction could be demonstrated at the 
second operation, although the complaints 
were usually most suggestive of stones in the 
common duct. Pancreatitis and hepatitis were 
the chief findings, and most of the patients 
were relieved by prolonged drainage of the 
common duct. In the 104 cases in the series 
there were 5 in which biliary obstruction with 
jaundice could be accounted for only by the 
presence of inflammatory conditions; in all 
there had been previous operations on the 
biliary tract. The time interval between the 
primary operation and the appearance of 
symptoms varied from a few weeks to 3 years. 
In 2 cases the gall bladder had not been re- 
moved and its inflammatory condition was 
considered the chief cause of present symp- 
toms. In one of these there was also definite 
hepatitis and pancreatitis. In the remaining 
3 cases cholecystectomy had been performed; 
of these, cholangeitis proved to be the cause 
of the present ailment in one; pancreatitis in 
the second, and hepatitis in the third. 


BILIRUBIN AND THE 


TEST 


VAN DEN BERGH 


MeNee is credited with having first pointed 
out that the reticulo-endothelial system prob- 
ably formed the bile pigment. ‘This system, 
first described and named by Aschoff, is com- 
posed of the endothelial cells of the liver, 
spleen, bone marrow, lymph nodes, lymph and 
blood vessels, and serous cavities. It exhibits 
a definite relationship to the blood-forming 
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organs but is as significant in the destruction 
as in the formation of blood. Mann has pro- 
duced jaundice in dogs after complete removal 
of the liver. In his experiments the bile pig- 
ment was formed in the absence of the liver 
in quantities as large as in the natural daily 
output. It would seem that in man bilirubin 
is largely formed in the endothelial cells lining 
the sinuses of the spleen, those contained in 
the bone marrow, and the endothelial cells 
of Kupffer which lie along the venous capil- 
laries of the liver. The formation of bile pig- 
ment in the polygonal cells of the liver 
has never been demonstrated. Only in the 
further course of toxic formation of bile pig- 
ment or with obstruction to the normal flow 
of bile do changes in these cells occur. The 
metabolism of bilirubin must be regarded as 
being anhepatogenic so far as the polygonal 
cells of the liver are concerned. These act in 
the capacity of its secretory organ, just as 
the kidneys are the chief secretors of urea 
formed elsewhere in the body. Regarding 
the formation and secretion of bilirubin in 
this light, jaundice may be classified as: (1) 
hemolytic, (2) toxic and infective hepatic, and 
(3) obstructive. ‘The same patient may have 
more than one form of jaundice. 

In hemolytic jaundice there is an excessive 
destruction of blood. Bilirubin is formed in 
excess and the polygonal cells are incapable of 
secreting it all. It is partly secreted and part- 
ly retained in the blood. In toxic and infective 
hepatic jaundice the rate of formation of 
bilirubin is normal but the polygonal cells of 
the liver are inefficient. In cases of obstruc- 
tive jaundice also, bilirubin is formed in nor- 
mal amounts. The liver cells are capable of 
secreting it, but it is blocked in the small bile 
passages within the liver or in the larger ex- 
trahepatic ducts, and the bilirubin after being 
secreted is reabsorbed. 

The test for the detection of bilirubin in the 
blood was devised by Van den Bergh and 
bears his name. Its simplicity recommends 
it for general clinical use. If, after Ehrlich’s 
diazo-reagent is added to the blood serum or 
plasma, a violet tint develops immediately the 
direct reaction occurs, and if the proteins are 
precipitated by the addition of alcohol and a 
definite rose-pink color develops in the super- 
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natant fluid, the indirect reaction occurs. The 
quantitative measurement of serum bilirubin 
is made by comparing it with an inorganic 
standard, the color of which corresponds to 
the 1:200,000 solution of axobilirubin. 

There is a difference of opinion with regard 
to the significance of the direct and indirect 
reactions, and as a practical means of dis- 
tinguishing between the different clinical 
forms of jaundice, these reactions are of 
limited value (1). In cases of frank hemolytic 
icterus the indirect reaction obtains, and in 
cases of definite obstructive jaundice, the di- 
rect reaction occurs. In the large group of 
cases that usually presents the greatest diffi- 
culty in diagnosis, in which the jaundice is 
probably due to partial or complete failure of 
the liver cells to secrete bilirubin, these lab- 
oratory findings are of doubtful value. The 
reaction may be direct, indirect, or a mixture 
of the two. It is the quantitative determina- 
tion of bilirubin that is of especial value in 
cases of obstructive jaundice. 

Although cholemia is the true condition 
that follows obstruction to the outflow of bile, 
there is at present no satisfactory means of 
determining clinically whether bile constitu- 
ents other than bilirubin are present. ‘Thus, 
one is forced to rely on the determination of 
the degree of bilirubinzmia as the best index 
to the degree of the cholemia. It is with 
this idea in mind that the bilirubin content 
was studied in this series of cases of obstruc- 
tive jaundice. Normally, the blood serum 
contains from 0.5 to 1.0 milligrams of bilirubin 
for each 100 cubic centimeters. The threshold 
of elimination of bilirubin is between 1.5 and 
2.0 milligrams for each 1oo cubic centime- 
ters. At about this point, it is excreted by 
the kidneys and colors the skin, mucous mem- 
branes, and sclera. 

The cases were classified according to 
whether the jaundice was intermittent or 
constant and according to its degree at the 
time of the patient’s admission, and in each 
the bilirubin content of the serum was studied. 
In the cases of intermittent jaundice, there 
was a wide variation in the serum bilirubin 
content, ranging from 53.4 to 0.8 milligrams 
for each 100 cubic centimeters. The length of 
time that the patient had had this disease had 
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no effect on the serum bilirubin content. In 
the cases of constant jaundice, the bilirubin 
content varied from 55.0 to 1.7 milligrams for 
each roo cubic centimeters, and there seemed 
to be a proportionate increase in the serum 
bilirubin with the duration of the jaundice. 
The degree of clinical jaundice was graded 
on a scale ranging from 1 to 4. Asa rule, the 
more marked the jaundice the greater was the 
hyperbilirubinemia. Patients jaundiced at 
the time of operation showed a very marked 
decrease in the serum bilirubin content after 
the obstruction had been relieved and ade- 
quate drainage established. ‘That the esti- 
mations of serum bilirubin are of definite value 
is without question; the presence of latent 
icterus can be established by means of them; 
the degree of frank icterus can be determined 
with certainty, and its progress, both pre- 
operatively and postoperatively, may be 
accurately followed. The condition of the 
liver was noted at the time of operation in all 
of these cases and in neither the intermittent 
nor the constant form could there be demon- 
strated an association between the amount of 
hepatitis present and the duration of the 
jaundice. 


TEST OF HEPATIC FUNCTION 


The liver does not lend itself readily to 
functional study. It receives its blood supply 
from two entirely different sources, the hepatic 
artery and the portal vein, and the products 
of its activity are discharged in different di- 
rections, into the blood and into the bile. It 
is an organ of multiple functions, and our 
knowledge of its physiology is as yet inade- 
quate. 

Numerous tests have been devised to study 
the efficiency of the liver (5, 14, 15). Probably 
by no single test will it ever be possible to de- 
termine the efficiency of all of its activities. At 
present the use of phenoltetrachlorphthalein 
seems to be of most value. This dye, after in- 
travenous injection, is taken up from the blood 
stream largely by the liver and secreted in the 
bile. Solutions of the dye may be obtained in 
ampules. One cubic centimeter is injected 
intravenously for each 22 pounds of body 
weight, and at the end of 15 minutes, 1 hour, 
and 2 hours, samples of the blood are taken. 
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To the clear serum a few drops of 10 per cent 
sodium hydroxide is added to bring out the 
color of the dye, and comparison is made with 
standard tubes. In this way the amount of dye 
remaining in the blood stream is determined. 
In normal persons the dye is rapidly removed 
from the blood stream, only from 5 to 7 per 
cent remaining at the end of 15 minutes, and 
usually less than 3 per cent at the end of 1 
hour. In the patients who were jaundiced at 
the time of the examination, there was a 
constant and definite increase in the dye re- 
tention proportionate to the degree of jaundice 
thus showing the test to be of value in indi- 
cating the degree of obstruction. Patients 
with a history of constant jaundice had a 
greater degree of dye retention than those 
with intermittent jaundice, but in neither 
group was there any parallelism between the 
degree of retention and the duration of symp- 
toms. No relation between the gross hepa- 
titis as noted at operation and the degree of 
dye retention could be demonstrated. In the 
patients who were jaundiced at the time of 
examination, the degree of dye retention and 
the amount of serum bilirubin present were 
closely related. ‘Thus the phenoltetrachlor- 
phthalein test gives a fairly accurate index 
of the degree of retained bile, but an obstruc- 
tion in the duct exerts its influence on the 
amount of dye retained, and makes the test 
of limited value in estimating the amount of 
actual damage to the liver. In cases without 
clinical evidence of jaundice and with only 
a slight degree of dye retention, the figures for 
the determinations of serum bilirubin are 
often well above normal. Therefore, it would 
seem that, in cases of obstructive jaundice, a 
knowledge of the amount of bilirubin in the 
blood serum gives a more accurate index to 
the degree of retention, and in cases without 
clinical jaundice it may reveal the presence of 
latent jaundice, whereas the dye retention 
test would not permit definite conclusions. 
TREATMENT WITH CALCIUM 

Before ai operation on a patient with jaun- 
dice or with a history of recent jaundice, the 
coagulation time of the blood should be de- 


termined and, if it is abnormally prolonged, 
methods should be instituted to bring it with- 
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in normal limits. Walters, in a study of ob- 
structive jaundice, found that more than 50 
per cent of the postoperative deaths were 
accompanied by, if not directly due to, intra- 
abdominal hemorrhage. In none of these 
could a definite point of hemorrhage be dem- 
onstrated at postmortem examination, the 
bleeding having been in the form of general- 
ized oozing from traumatized surfaces. 

In investigations of the blood-clotting prop- 
erties in a case of jaundice, not only should 
the coagulation time be determined, but also 
the calcium coagulation time, and the two 
should be compared. Walters found that the 
intravenous administration of 5 cubic centi- 
meters of a 10 per cent solution of calcium 
chloride on 3 successive days was without toxic 
effect and that it was sufficient to produce 
the desired effect on the, coagulation time. 

In this series of cases neither the coagula- 
tion nor the calcium coagulation time seemed 
to bear any definite relation to the period of 
either the intermittent or the constant form 
of jaundice. In patients who were jaundiced 
at the time of admission, there was an increase 
in the coagulation time proportionate to the 
degree of jaundice. There also existed some 
parallelism between the amount of serum 
bilirubin, as a more accurate index to the 
degree of retained bile, and the increased 
coagulation time. In patients with an ab- 
normally long coagulation time, the calcium 
coagulation proved to be within normal limits. 
The administration of calcium chloride intra- 
venously resulted in a decrease in the coagu- 
lation time of the blood. From this it would 
seem that the duration of jaundice has little 
if anything to do with the clotting properties 
of the blood, but that the degree of jaundice 
is more of a determining factor. 


UREA 


The part played by the liver in the nitro- 
gen metabolism of the body has caused wide- 
spread discussion and has resulted in a diver- 
gence of opinion. ‘The results obtained from 
both experimental and clinical investigations 
have been interpreted variously. Recently, 
Bollman, Mann, and Magath have shown 
experimentally that the liver is the most im- 
portant organ concerned in the formation of 
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urea, and clinical studies of extensive hepatic 
disease indicate that the liver has marked 
influence on the production of urea. The ex- 
tent of lesions and the functional impairment 
of the liver may vary greatly, therefore it is 
difficult to draw conclusions of diagnostic 
value. 

In this group of cases of obstructive jaun- 
dice the blood urea ranged from 46 to 9 milli- 
grams for each 100 cubic centimeters. Neither 
in the cases of intermittent nor in those of 
constant jaundice was there a parallelism be- 
tween the blood urea and the duration of 
jaundice. The cases in which there was jaun- 
dice at the time of examination did show a 
decrease in the blood urea proportionate to 
the degree of clinical jaundice and proportion- 
ate to the degree of dye and bilirubin reten- 
tion. This decrease, however, was usually not 
sufficiently below normal to be of diagnostic 
aid. Although experimental evidence points 
conclusively to the importance of the liver in 
the metabolism of urea it is difficult to try to 
estimate the amount of damage to the liver 
from the amount of urea contained in the 
blood in cases of obstructive jaundice. 


CONCLUSIONS 


1. A consideration of the age and sex 
incidence aids little in the interpretation of 
obstructive jaundice. 

2. Stones are the most frequent cause of 
obstruction of the common duct. 

3. True stricture of the common duct 
occurs most often after operations on the 
biliary tract. 

4. A diagnosis of stricture of the common 
duct cannot be established by differentiating 
between constant and intermittent jaundice. 

5. Jaundice may result from hepatitis or 
pancreatitis without any demonstrable evi- 
dence of obstruction, at the time of operation. 

6. Experimental evidence points toward 
the reticulo-endothelial system as being the 
chief source of bile pigment, and toward the 
liver as being the secretory organ. 

7. The Vanden Bergh test affords a means 
of detecting bilirubin in the blood. In ob- 
structive jaundice its chief value is to permit 
the determination of latent icterus and to 
afford a means of accurately following the 
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progress and regress of jaundice, both pre- 
operatively and postoperatively. 

8. Obstruction to the outflow of bile seems 
to invalidate the use of the tetrachlorphenol- 
phthalein test as a means of determining 
hepatic efficiency. 

g. In cases of obstructive jaundice the 
results of this test are more or less analogous 
to those of the van den Bergh test, but it does 
not give as accurate an index to the degree of 
retained bile as does the latter. 

10. Blood urea determinations have proved 
to be of little value in cases of obstructive 
jaundice. 
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PREGNANCY, PARTURITION AND HEALTH AFTER SURGICAL 


REPLACEMENT OF THE 


UTERUS—A RETROSPECT 


By CARMELO REYES, M.D., Mantra, Putirpprine IsLanps 
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HIS paper is based upon a systematic 
follow-up of 377 selected gynecological 
patients who have been operated upon 
(by various other surgeons and the writer) at 
the Philippine General Hospital between the 
years 1909 and 1922 inclusive, so as to allow a 
reasonably sufficient time for observation, 
with an average duration of 8!% years since the 
operation. Incidentally, as far as we are 
aware, this is the first effort of the kind made 
locally with any set of patients operated upon. 
Somewhat contrary to, what the title of the 
paper would suggest, however, aside from the 
surgical replacement of the uterus, displace- 
ments of which organ were frequently the 
most obvious anatomical lesions found pre- 
vious to the actual laparotomies, by far the 
majority of the patients under consideration 
had other associated gynecological lesions 
which were not always so obvious at the time 
of the examinations but for which they were 
operated upon. In other words, the replace- 
ment of the uterus was only one of several 
procedures adopted for the purpose of curing 
or relieving various disorders, chiefly pelvic, 
but its nature was singled out in the title 
because it was the one procedure employed in 
each and every case. The actual number of 
patients operated upon for displacements of 
the uterus alone constituted a small propor- 
tion--only 16 per cent—much too small to be 
of value, either statistically or otherwise. 
The selection of patients was made not on 
account of any undue desire to choose only 
those presenting the most favorable condi- 
tions and be able thus to produce the best 
results, but in order to include none but 
patients during the childbearing period (be- 
tween 15 and 45 years of age) who, for ob- 
vious reasons, aside from the correction of 
their uterine displacements presented no other 
lesions or had no other operations performed 
upon them which might seriously or perma- 
nently jeopardize their chances of bearing 


children, such as an occasional, moderately 
adhesive salpingitis for which salpingostomy 
was performed, or as was more frequently the 
case, a slightly more or less cystic condition of 
the ovaries which called for incision, curettage, 
and suture, and occasionally again, partial 
oophorectomy. 

The effort to follow up these patients ex- 
tended for the last 8 months and was success- 
ful in 49 per cent of them (173). Excluding r1 
who failed to furnish the necessary obstetrical 
data, it is upon these patients who answered 
our queries that the subsequent figures noted 
down in this paper are actually based. 

It was evident to the writer that any major 
operative procedure done upon a patient dur- 
ing the childbearing period (55 per cent of 
those concerned in this study were between 
25 and 30 years of age) which might affect 
that important function one way or the other, 
even in cases in which, for sufficiently valid 
reasons, the same may have appeared to be a 
secondary consideration at the time of the 
operation, as was largely true among our 
patients, must be carefully studied in its effect 
not only upon childbearing but also upon par- 
turition and health in general, including men- 
strual function; and we must bear in mind that 
one does not necessarily follow from the other. 
It is felt that even if operation has failed as far 
as childbearing is concerned, its performance 
must be justified, at least, by a reasonable 
degree of benefit to the general health of the 
patients. Hence the scope of this paper. 

We have, therefore, taken into considera- 
tion the reproductive aspect of the question on 
the one hand, and its purely vegetative aspect, 
so to speak, on the other. As to which of them 
should take precedence is subject, we think, 
to quite a difference of opinion, depending 
upon one’s own individual social views. The 
fact is emphasized in this connection that only 
relatively few patients in our series were op- 
erated upon with a view to having children. 
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Grouped by similarity of conditions and of 
end-results, the patients were divided into 
four groups, as per Table I. 

TABLE I.--END-RESULTS 

Cases Per cent 
I. Patients who remained single or widows 
or who became widows soon after op- 


| ae eee 24 15 
II. Patients who failed to bear children be- 

fore and after operation. ‘ 21 13 
III. Patients who ceased be aring any further 

children after operation............ 40 25 


IV. Patients who continued bearing chil- 
dren (55, 71%), 
or bore them after marriage (14, 18%), 
or only after operation (8, 10%) ...... 77 48 


Abortions or miscarriages and the occasional 
stillbirths, either before or after operation, 
were classified among failures to bear children 
when they were not accompanied by other 
pregnancies coming to full term, and are 
named interchangeably throughout this paper. 
For the sake of clearness, Groups III and IV 
will henceforth be referred to, both in the text 
and in the tables, as the negative and positive 
groups, or patients, respectively. 

Except with reference to the study of the 
effects of the operations upon health, Groups 
I and II were excluded from further considera- 
tion; Group I for an obvious reason, and 
Group II because at best there could be only 
a feeble presumption as to the procreating 
power of the males concerned in the group, 
there being no data about them other than a 
history of venereal infection in 23 per cent, so 
that we were not justified in attempting to 
draw conclusions, one way or the other, from 
such one-sided premises. 

Tables II, III, and IV show in what way the 
surgical replacement of the uterus and minor 
associated procedures have affected preg- 
nancy, parturition, and health, respectively. 

The tables and figures speak for them- 
selves, we believe, and enable us to sum up 
our findings by saying that the operations the 
remote effects of which we have undertaken to 
study do not appear to have affected preg- 
nancy, parturition, and health unfavorably, 
to say the least, but quite the contrary. In 
fact, of the patients who reported to have had 
abnormal parturition after operation, few 
needed actual medical assistance, with occa- 


TABLE II.—-EFFECT UPON PREGNANCY 
Cases Per cent 

ET NOUN. oii sid cc chi se wdatnwnd eee 40 33 

PN I oo kk bred dacdneweaenten 77 67 


TABLE III.—EFFECT UPON PARTURITION 
Positive Group 


Cases Per cent 
Normal parturition before and after 


CO ee ere re 27 73 80% 
Normal parturition after operation. 6 16 9% 
Abnormal parturition after oper: tion 2 5 | 
Abnormal parturition before and af- b 10% 

ROP MINN as cis a cdc sled weier 2 5 J 

TABLE IV.—-EFFECT UPON HEALTH 
Cases Per cent 
Excellent or better health after operation... 78 61 
NR Shae cca os tena ea UR MTR Cele pO AL eS a 27 
MODS eoset ail acaingaioiiels' ace. sstre ier sie an Meee 16 12 


sional use of forceps; the reported abnormali- 
ties consisting in the majority of cases of rel- 
atively prolonged or painful (difficult) labors, 
not oftener than are usual among ordinary 
parturient women. Then a number of those 
reporting as not doing as well as before the 
operation related symptoms that could hardly 
be attributable, certainly not directly, to the 
operations, symptoms frequently referable to 
tuberculosis which we know only too well as 
being very frequent among our hard-worked 
women, operations or no operations. It is in- 
teresting to note a common and apparently 
characteristic complaint among the patients 
operated upon (16 per cent), namely, abdom- 
inal pain or sensation of ill being upon exer- 
tion. Curiously enough very few gave definite 
information about their menstrual function 
although specific questions were asked about 
it. It is fair to suppose, however, that the 
answers about health were meant to cover the 
condition of that function. 

A comparison between the states of health 
of patients whose childbearing was interrupted, 
and of those whose childbearing either con- 
tinued or commenced after the operation, 
gives us more interesting figures still. Thus it 
is quite significant that the number of patients 
doing excellently or enjoying better health 
after operation is 17 per cent larger in the posi- 
tive than in the negative group (Table V). 

It is but just to say that in patients of this 
kind, the vast majority of whom submitted 
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COMPARATIVE GROUP EFFECT 
UPON HEALTH 


TABLE V. 


Negative group Positive group 
Per Per 


Cases cent Cases cent 
Excellent or better ; 22 54 30 71 
ES earer , 13 32 II 22 
ee 6 15 4 ; 


themselves to the operations for definite and 
serious complaints, persistence of the symp- 
toms after the operations must be regarded as 
rank failures as far as health is concerned. 
Even combining the figures for the unfavor- 
ably affected classes, however, that is, those 
who either did not improve or became worse, 
a wide margin still remains in favor of the 
number of patients benefited, whether the 
latter are considered by groups or as a whole. 
We like to look upon this finding as nature’s 
reward and as an apparent further indica- 
tion that after all the highest function of 
woman is to bring children into the world; at 
least, under favorable conditions it does not 
seem to be incompatible with the best state 
of health. 

As to the number of patients who aborted, 
and the actual number of abortions and of 
children born before and after the operation, 
Table VI gives us the data: 


TABLE VI. PATIENTS ABORTED, ABOR- 
TIONS AND CHILDREN 


Negative group Positive group 


Per Per 
Cases cent Cases cent 
Patients who aborted (pre-op 

ee) Oe : - 15 12 290.25 
Patients who aborted (postop- 

AER Pee - 5 I. 9 18 
Actual abortions (pre-operative) — 28 15 3328 
Actual abortions (postopera- 

er eee 7 100 15 12 
Children (pre-operative) ..... 157 85 
Children (postoperative)...... 000 100 


The percentages of abortions were figured 
out from the actual number of pregnancies. 
There were 2 patients in the negative group 
who had abortions both before and after op- 
erations: one with 5 and 1, and the other with 
1 and 3 respectively; and 2 patients in the 
positive group, with 3 and 1 and 1 and 1 re- 
spectively. Neither postoperative complica- 
tions nor fatalities were recorded among the 
patients although 6 have subsequently died 
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since the operation, from other causes, and 
independently of pregnancy or parturition. 


PATHOLOGICAL FINDINGS AND RESULTS 


With the tables and figures before us the 
next natural thing to do appeared to be to 
determine, if possible, the factor or factors 
underlying the divergent results, hoping that 
by knowing we may in the future be able to 
avoid the unfavorable ones and obtain per- 
haps even better results. 

We have therefore grouped together the 
main and associated pathology and therapy in 
the two groups under consideration, in order 
to make their comparative study easier: and 
see to what extent their varying lesions and 
methods of treatment can account for the 
unequal results. The form and number of 
lesions, in detail, found in said groups are, 
respectively: laceration of the perineum, 40-55; 
laceration of the cervix, 8-12; stenosis of the 
cervix, 2-8; hypertrophy of the cervix, 3-3; 
endocervicitis, 4-5; endometritis, 24-56; me- 
tritis, 10-4; retroversion and retroflexion, 
30-72; prolapse, 11 (3)-13 (1); cystic ovaries 
and oophoritis, 24 (bilateral)—4o (16 bilateral) ; 
salpingitis, 4-2; adhesions, 11-11; and vene- 
real history, 7-3. The main and associated 
therapy were as follows, also respectively: 
Dilatation and curettage, 30-62; perineorrha- 
phy, 8-13; trachelorrhaphy, 7-5; oophorot- 
omy, 24-36; and replacement, 40-77. 

The lesions which have been found to be 
most frequently associated among patients 
in the negative group were laceration of the 
perineum, endometritis, retroversion or retro- 
flexion and cystic ovaries in 21 per cent, 
followed by laceration of the perineum, retro- 
version with or without prolapse and cystic 
ovaries in 10 per cent. Among patients in the 
negative group the same lesions were found 
associated, and with laceration of the peri- 
neum, endometritis and retroversion or retro- 
flexion constituted 23 per cent of the lesions 
ach, followed in turn by laceration of the 
perineum and retroversion or prolapse in 5 
per cent. It can thus be seen that the same 
associated lesions were found more frequently 
together in both groups, varying only in their 
relative incidence while they occurred with 
absolute frequency in each one of them. 
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We take this to mean that, per se, they neither 
minimize the chances of further childbearing 
nor, to be sure, enhance it. Neither does any 
other association of lesions appear to do so 
in particular. 

The pathological lesions were further re- 
grouped (Table VII), for the sake of brevity, 
on the basis of whether they were calculated 
to affect childbearing from a mechanical 
standpoint. These lesions included lacera- 
tions of the perineum, stenoses of the cervix 
or displacements of the uterus, and from an 
inflammatory or infectious standpoint, lacera- 
tions and hypertrophies of the cervix, endo- 
cervicitis and the like, but with due regard for 
the close relation which exists between one 
and the other. Adhesions, for example, are 
inflammatory in origin but chiefly mechanical 
in their effects; lacerations are mechanical 
conditions but they favor infections, and 
while endocervicitis is essentially an inflam- 
matory process, its réle against childbearing 
is not only biochemical but mechanical as 
well. However, cystic ovaries and oophoritis, 
salpingitis, and adhesions were set apart for 
reasons that will be given a little later. 

A glance at Table VII shows a uniformly 
smaller percentage of lesions among the pa- 
tients in the positive than among those in the 
negative group, the difference in percentages 
being much more marked under “‘ mechanical” 
and ‘‘inflammatory ” lesions. This is explained 
by the fact, however, that among the patients 
in the former group about 28 per cent were 
either single or sterile at the time of their 
operations, hence they presented fewer infec- 
tions and no lacerations. The condition of 
the ovaries, while appearing to be diseased in 
a somewhat larger proportion of patients in 
the negative group, can hardly be incriminated 
for the unfavorable results because, as a 
matter of fact, they occurred bilaterally in a 
larger proportion in the positive group. Where 
the two groups appear visibly to diverge, 
however, without adequate explanation, is 
with reference to salpingitis, adhesions and 
venereal history. It is true that the latter 
lesions occurred in only a small proportion in 
both groups, but their comparative incidence 
among patients who ceased bearing children 
and those who continued bearing children 


COMPARATIVE PATHOLOGY AND 
THERAPY 


TABLE VII. 


Negative Positive 
group group 
per cent per cent 
Laceration of the perineum, stenosis, 
retroversion or retroflexion and 
ONE oss 3 Sb Rea areas as wens 208 193 
Laceration of the cervix, hypertro- 
phy, endocervicitis, endometritis 
and metritis..... nina ese | ae 104 
Cystic ovaries and oophoritis........ 59 52 


(23 per (52 per 
cent bil.) cent bil.) 


NN. 500 nen Fannin en awlawe oe ee 13 2.5 
PI os3. 5:2 winners ao ea p 28 14 
Venereal history........... se 18 3.9 
Dilatation and curettage. . . . 74 81 
Perineorrhaphy.......... bee ; 23 17 
Trachelorrhaphy....... oe 19 6.5 
Oophorotomy........ : 59 47 
Replacement... .....:..: ae . ‘560 100 
Gilliam’s or Gilliam-Ferguson’s.... . 40 28 
DUNN i rissasdesaicesaee ‘ 12 28 
“Internal Alexander’s”..... 48 46 


after operation is striking, and cannot be 
accounted for otherwise. No further com- 
ment about it is considered necessary. It was 
for this reason that in the regrouping of 
lesions, salpingitis and adhesions, together 
with venereal history, and cystic ovaries and 
oophoritis, which two latter have already 
been discussed, were set apart from other 
inflammatory or infectious conditions. We 
satisfied ourselves, of course, that the ages of 
the males concerned were not in any way re- 
sponsible for the patients’ failures to continue 
bearing children, except in two instances 
where one of them was 65 and the other 70; 55 
having been set down as a fair limit to male 
reproductivity. 

A comparison in the number of abortions 
before and after operation among the patients 
in the negative group seems to bear out, para- 
doxical as it may appear, the belief that hys- 
teropexy probably causes a predisposition to 
miscarriages, all the 7 pregnancies in the group 
terminating in as many abortions. At the 
same time, however, the pre-operative and 
postoperative abortions among those in the 
positive group lead one to infer that the 
lesions for which they were operated upon must 
have been partly responsible for the abortions. 

As far as the particular technique em- 
ployed in replacement is concerned, statistics 
have been made only of the two methods 
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which have been most widely used, namely, 
Gilliam’s or its modification by Ferguson, and 
Guazon’s, and judging from their relative fre- 
quency in the two groups it does not appear 
that any of them can be blamed or credited 
for the results, although the former method 
can be seen to have been much more frequent- 
ly used among the patients in the negative 
group than the latter. 

We believe that, on the whole, our results 
compare favorably with those reported on 
similar available studies made elsewhere 
(Table VIII), taking into consideration that 
our patients were practically all clinic patients 
among whom the immediate postoperative 
care and the physical relaxation necessary for 
some time after leaving the hospital are not 
of the best nor often even to be had. 


TABLE VIII.—-COMPARATIVE RESULTS BY 
DIFFERENT AUTHORS 


Beyea Giles Cragin Rossier Bissell Ours 


per per per per per per 

cent cent cent cent cent cent 
ng EEE 68 P g4i* ? 2? ~=649 
Bearing children after 

operation. ......... 24 33 18 10.5 7.5 48 
Dystocia after opera- 

EP en enean 13 g.I oO ? 24(?) 10 
Abortions after opera- 

Ee Se ee 23 7 £28 F ? 12 
Operative mortality... 0.20 ? 0.25 ? ° ° 
Obstetrical mortality . 0.38 ? fo) ? fo) re) 
Excellent or better af 

ter operation....... 95.50 ? ? ? ? «661 


*Including 5.4 percent who were pregnant at the time of reading the 
paper, 

It should be stated that the above com- 
parison is only partial and approximate as in 
the majority of instances, unfortunately, no 
reference was made by the authors as to the 
age and social condition of their patients. 

No effort was made at this time to give 
figures as to the “‘anatomical”’ success of the 
operations, especially with reference to the 
uterus, inasmuch as only in a few instances 
was a reexamination of the patients possible. 
Admitting, however, that a condition of well 
being is not necessarily incompatible with 
the presence of an anatomical displacement, 
as witness the existence sometimes of silent 
lesions, we believe that from the larger stand- 
point of the patient’s welfare it does not really 
matter whether any particular organ is incor- 
rectly placed if it gives rise to no symptoms. 
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All the percentage figures used in this paper 
are absolute in the sense of having been figured 
out from the actual number of patients who 
have given definite information on each and 
every data required of them. Patients giving 
incomplete or doubtful data were accordingly 
excluded—an average of 29 per cent. 

Altogether there were 377 patients with a 
total of 530 addresses. Of these, 16 private 
patients with 25 addresses were excluded. 
Information was obtained directly by letter 
from 129, and indirectly from 44 patients. A 
number of the patients had to be written to 
twice and a few thrice. Two hundred thirty- 
nine addresses were returned; the rest were 
either unreturned or remained unanswered. 


SUMMARY 


Surgical replacement of the uterus and 
minor associated procedures do not appear 
to affect unfavorably pregnancy, parturition 
and health. This is shown by the larger 
number of patients who have borne children 
(48 against 25 per cent), delivered normally 
(89 against 10 per cent), and reported to be 
doing excellently or enjoying better health 
after operation (61 against 39 per cent) than 
those who reported otherwise. 

A larger number of patients is reported to 
be doing excellently or enjoying better health 
among those who continued or commenced 
bearing than those who ceased bearing children 
after operation (71 against 54 per cent). 

Venereal history, salpingitis and adhesions 
were found to be proportionately much more 
frequent among patients who ceased bearing 
children than among those who continued or 
commenced bearing them after operation (59 
against 20 per cent). 
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MALIGNANT 


MELANOMA OF THE VULVA 


With Report or Three Cases 


By J. L. GOFORTH, M.D., PHiLapELPHIA 


From the Laboratory of Morbid Anatomy of the Philadelphia General Hospital 


ALIGNANT pigmented — tumors 
springing from the external genitalia 
of the female fortunately are rare, but 

they are of sufficient importance to justify 
their consideration separately, although in 
general the symptoms they produce and their 
course are quite similar to those of melano- 
mata arising elsewhere. Melanomata as a 
whole have been extensively studied and re- 
ported upon by many investigators, and dif- 
ferent views regarding their histogenesis have 
obtained at different times. Ewing (4) in re- 
viewing the literature, presents all of the 
various theories relating to the subject, but 
he is inclined to the view that these tumors 
are of epidermal origin. In a recent exhaustive 
study, Dawson (3) proves rather conclusively 
the epidermal origin of pigmented tumors and 
interprets the ‘diversity in structural arrange- 
ment and cell type”’ seen in practically all of 
such tumors as being due to the “amazing 
power of anaplasia and redifferentiation of the 
epidermal cell.” The term melanoma, desig- 
nating and emphasizing the specific character 
of the cells which give origin to the growth, has 
been introduced and is now commonly used 
as a group name for all of the pigmented tu- 
mors in preference to such terms as melano- 
sarcoma and like terms. 

The malignant melanomata can be shown 
to have originated from pigmented moles or 
nevi in the majority of cases. Nvi are 
most commonly found on the face, neck, and 
back, but may occur anywhere. Bland-Sutton 
(1) points out that the skin about the genital 
organs is normally rich in pigment, and Frank 
(5) and Reed (9) state that pigmented spots 
or moles occur rather frequently about the 
vulva. In this location they are particularly 
subject to the influence of chronic irritation, 
inflammation, and trauma —factors which are 
instrumental in inducing the change into 
malignancy. Yet, relatively few cases of ma- 
lignant melanoma originating from vulval 


moles have been recorded in the literature. 
Holland (7), in 1908, reported a case in which 
the primary growth was near the clitoris. He 
collected 52 cases from the literature, 37 of 
which could be definitely accepted as un- 
doubted vulval melanomata. Of these 12 
were located on the labium majus; 15 on the 
labium minus and clitoris, 1 near the urinary 
meatus, 1 on the mons veneris, and 8 involved 
the entire vulva. Veit (10), in reviewing the 
literature on the subject, cites three cases 
primary on the labium majus, not mentioned 
by Holland. Hirst (6) saw 2 cases, both pri- 
mary on the left labium majus, one occurring 
during pregnancy and ending fatally in 4 
weeks. Lockhart’s (8) case arose from the 
clitoris; in his report he mentions a similar 
case seen by LaFleur and cites Verse’s similar 
case. Reed’s (g) interesting case involved the 
urinary meatus and was successfully removed. 
Broders and MacCarty (2), in a study of 70 
cases of malignant melanoma, found two 
springing from labial moles. Dawson (3) 
traced 2 of a group of 36 cases to vulval origin. 

The following case abstracts were obtained 
from the records of the University of Pennsyl- 
vania Hospital, and the Philadelphia General 
Hospital. I am indebted to Dr. John G. 
Clark and Dr. Charles C. Norris for the privi- 
lege of reporting them. 


Case 1. E. K., a white married woman of 36, 
entered the University Hospital in March, 1921. She 
stated that during pregnancy in 1914 a tumor had 
grown on the left labium majus. This was removed 
by Dr. Kocher of Switzerland at that-time and was 
stated definitely to have been a melanotic tumor. 
There had been no further trouble until 1919 when 
a small nodule again appeared at the same site, and 
was excised with wide margin. Six weeks before ad- 
mission a third tumor appeared at the same place. 
This had grown fast with considerable pain about 
the vulva. Physical examination was essentially 
negative except for a brownish growth the size of a 
hazelnut on the anterior portion of the labium majus. 

Wide excision and a left inguinal adenectomy were 
performed by Dr. Clark March 23, 1921. Within 6 























GOFORTH: 


MALIGNANT MELANOMA OF THE VULVA 323 





Fig. 1. Case 1. Low power photomicrograph (110 X) 
showing a portion of the benign pigmented naevus located 
near the malignant vulval growth. The arrow points to a 
mass of “nzvus”’ cells in the corium. 

Fig. 2. Case 1. Low power (110 X) portion of malignant 
pigmented mole excised from labium majus in March, 1921. 
Note proliferation of tumor cells from epithelial processes of 
epidermis as well as from nests of “nevus” cells in corium. 


weeks the growth again recurred. This was radically 
excised with the cautery knife September 30, 1921. 
It was not until January, 1923, that further activity 
manifested itself, and February 26, 1923, the fifth 
labial growth, with a wide zone of healthy tissue sur 
rounding it, was removed with the cautery, irradia 
tion following. The further course of the neoplasm 
is not known. The patient returned to Germany 
shortly after this last operation and died in Novem 
ber, 1923, presumably from a fatal recurrence. 
Pathological study. (Tissue removed at operation 
in March, 1921.) “The excised portion of the labium 
measures 6.5 by 3.25 by 2 centimeters. The outer 
surface is covered by skin which is slightly pig 
mented. At one extremity of the specimen a rounded 
nodule, 8 millimeters in diameter, protrudes above 
the skin surface. At the other end a small peduncu 


Fig. 3. Case 1. Low power (110 X) photomicrograph of 
recurrent growth which was removed in February, 1923. 
Note the “patterning” and the structureless arrangement 
of cells. 

lig. 4. Case 1. High power (460 X) photomicrograph of 
same field as shown in Figure 3. Note fat, spindle-shaped 
cells. The arrows point to cell division stage, and to pig 
ment-laden cells. 


lated, brownish growth, 4 millimeters in diameter, 
and grossly resembling a pigmented naevus, is ob 
served. 

Microscopic study. Sections through the larger 
nodule show a naevus undergoing malignant change. 
The basal layer of the epidermis covering the mole is 
quite irregular, with many epithelial processes dip 
ping down and fraying out into the tumor proper. 
Numerous small nests of cells, morphologically 
similar to the tumor cells, are included in the deeper 
portions of the epidermis. Beneath the epidermis 
many nests of cells, centrifugally enlarging, are seen. 
In the main these tumor cells are large, irregular, 
stellate, polygonal or rounded, and contain rather 
large, rounded vesicular nuclei, many of which con- 
tain large, oval deeply staining nucleoli. They grow 
without structure formation, but group about tie 
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Fig. 5. Case 2. 
eral structureless arrangement of growth. 
cells are packed with melanin. 


scanty skeletal connective tissue that is present, 
sometimes suggesting an alveolar arrangement. 
Many of the cells are packed with dark, brownish, 
pigment granules. Sections through the peduncu 
lated growth give a rather typical picture of a benign 
pigmented nevus. Beneath the epidermis there are 
masses of closely packed “nwvus”’ cells. These show 
no tendency to grow or invade. 

The recurrent vulval growth removed in February, 
1923, is well defined, mainly subcutaneously situated, 
measures 3 by 2 by 2 centimeters, and on section 
presents a mottled, purplish-brown and a smooth, 
homogeneous, cellular appearance. Histologically, 
the tumor is composed chiefly of rounded, polygonal, 
and fat spindle-shaped cells, relatively constant in 
size, closely crowded together, deeply staining and 
with many karyokinetic figures. There is a tendency 
for the cells to assume an alveolar arrangement in 
places, but in the main they grow in structureless 


manner. Black, granular pigment is present in 
many of the cells. 
Case 2. The patient, a white woman, aged 66, 


entered the University Hospital in March, 1916, 
complaining of a ‘“‘growth on the left labium.” It 
had started as a small “boil” 2 years previously and 
had gradually grown larger. There had been pain in 
the groins and local discomfort for the past few 
months. Four months prior to admission the growth 
had become ulcerated and was now found to be 
discharging. 

Physical examination revealed a brownish-purplish 
tumor about the size of a lemon growing from the 
upper part of the left labium majus. The left inguinal 
nodes were enlarged and tender. Otherwise the 
physical findings were of no importance. 
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The tumor, and right and left inguinal nodes were 
removed by radical excision by Dr. Clark shortly 
after admission. The patient made an uneventful 
recovery, and when last heard from in November, 
1923, 74% years after operation, was well and free 
from recurrence. 

Pathological study. The labial mass measures to 
by 8 by 5.5 centimeters. The external surface is 
covered by thick, wrinkled skin from the center of 
which projects a rounded, friable, brownish ulcerat- 
ing growth, 6 by 5 centimeters. A section discloses 
firm, whitish fibrous tissue about the periphery of 
the tumor, while the deeper portions present a lobu- 
lated, brownish, mottled, cellular appearance. All 
of the several lymph nodes are soft, slightly enlarged, 
and grayish on section. 

Microscopic examination. Throughout the various 
sections taken from the growth, diffusely scattered 
masses of closely packed, deeply staining cells, for 
the most part stellate, oval or irregular in outline, 
fairly constant in size and showing no “ patterning” 
or attempt at structure-formation, are seen. ‘The 
cell nuclei are quite large, and often large, rounded 
nucleoli are noted. The cytoplasm is scanty and 
granular. Study of the epidermis at the edge of the 
tumor shows an ‘“‘active”’ basal layer, and occasional- 
ly epithelial processes can be demonstrated extend 
ing down from this layer and fading out into the 
tumor proper. Here and there, unevenly distributed, 
are deposits of brownish pigment in fine droplets, 
both intracellular and extracellular. This pigment 
does not respond to the Prussian blue reaction for 
hemosiderin. Sections through each of the lymph 
nodes show no metastasis; there are acute and chronic 
inflammatory changes present. 

Case 3. L. M. S., a white female, married, aged 
56, entered the Philadelphia General Hospital, Dr. 
Norris’ service, in a moribund condition. She died 
before any history could be obtained. A summary 
physical examination revealed generalized wasting, 
coarse rales throughout the lungs, ascites and tym- 
panites, and a black tumor the size of a lemon grow- 
ing from the right labium majus. 

At autopsy (performed by Dr. John Eiman), the 
vulval growth was found to be irregular and nodular, 
measured 7 by 6 by 2 centimeters, and was located on 
the anterior half of the right labium. A section was 
cut and several brownish black tumor nodules, 4 to 
14 millimeters in diameter, were demonstrated be- 
neath the skin surface in addition to the black 
nodules protruding above the skin level. The in 
guinal nodes were enlarged, soft and friable, and 
black. Three thousand cubic centimeters of dark 
brownish fluid were recovered from the peritoneal 
cavity. The peritoneum, pericardium, and pleura 
were studded with innumerable brownish-to-black 
nodules, many of which were flat. The peritoneum 
of the lower abdomen was practically a black sheet 
of neoplastic tissue. Several tiny black nodules were 
seen in the heart wall, particularly on the right side. 
The lungs, liver, spleen, kidneys, andadrenals were 
studded with myriads of tumor nodules, those in the 
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Fig. 6. Case 3. 
vulval growth, and widespread metastases. 
enlarged liver, the usual finding in generalized melanosis. 

Fig. 7. Case 3. View of calvarium showing many second- 
ary black tumor nodules in the skull bones. 


Photograph taken at autopsy, showing 
Note greatly 


Fig. 8. Case 3. Low power (110 X) view of section taken 
through edge of vulval growth, showing actively proliferat- 
ing epidermis. 

Fig. 9. Case 3. High power (460 X) photomicrograph 
liver ranging from pin point size to 5 centimeters in 
diameter. The uterus, ovaries, and urinary bladder 
wall contained a few tiny coal black nodules. ‘The 
bone marrow of the femur was diffusely brownish 
black; that of the tibia was yellowish with many 
tiny black nodules scattered throughout. The skull 
was peppered with bluish-black growths, and the 
brain showed numerous small metastases. The 
muscles of the abdominal wall and extremities were 
wasted, and many tiny tumor nodules were dem- 
onstrated. Numerous small subcutaneous, slate- 
colored nodules, 1 to 3 millimeters in diameter, were 
noted. 

Histological study. Sections taken from the vulval 
growth show a neoplasm composed mainly of rather 
closely packed, deeply staining, large, round, and 
polyhedral shaped cells that are fairly uniform in 
size and which have large oval-shaped, vesicular 
nuclei, many with prominent, deeply staining 


showing structure and cell type of deeper portion of vulval 
growth. The cells are “epithelial” in appearance, and many 
contain enlarged, deeply staining nucleoli. Several cells 
are packed with melanin. 

Fig. 10. Case 3. High power (460 X) viewof liver metas 
tasis. The cell morphology is a reduplication of that noted 
in the primary growth. 

Fig. 11. Case 3. Low power (110 X) view of metastasis 
to lung, subpleurally located. 


nucleoli. Cell division stages are frequent. An oc- 
casional giant cell containing two, three or four large 
nuclei is seen. Many of the cells are distended with 
black granular pigment, which is negative to the Prus- 
sian blue reaction. The cells grow haphazardly in 
the scanty fibroreticular supportive tissue, in struc 
tureless manner essentially, but there is a tendency 
for them to group together in small nests and cords 
here and there. Sections through the edge of the 
tumor show a proliferation of epithelial cells, ap- 
parently springing from the basal layers of the 
epidermis and becoming a part of the tumor. Intra 
cellular and inter-cellular pigment is seen in small 
patches of partly differentiated cells all along the 
basal layer of the epidermis and in the epithelial 
processes of the rete Malpighii. Although no prickles 
or “pearly bodies’ are anywhere demonstrable, 
the cells are morphologically epithelial in type, and 
the picture is that of a ‘‘melano carcinoma.” 
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lig. 5. Case 2. Low power (110 X) view, showing gen 
eral structureless arrangement of growth. Many of the 
cells are packed with melanin. 


scanty skeletal connective tissue that is present, 
sometimes suggesting an alveolar arrangement. 
Many of the cells are packed with dark, brownish, 
pigment granules. Sections through the peduncu 
lated growth give a rather typical picture of a benign 
pigmented nevus. Beneath the epidermis there are 
masses of closely packed “‘ nawvus”’ cells. These show 
no tendency to grow or invade. 

The recurrent vulval growth removed in February, 
1923, is well defined, mainly subcutaneously situated, 
measures 3 by 2 by 2 centimeters, and on section 
presents a mottled, purplish-brown and a smooth, 
homogeneous, cellular appearance. Histologically, 
the tumor is composed chiefly of rounded, polygonal, 
and fat spindle-shaped cells, relatively constant in 
size, closely crowded together, deeply staining and 
with many karyokinetic figures. There is a tendency 
for the cells to assume an alveolar arrangement in 
places, but in the main they grow in structureless 
manner. Black, granular pigment is present in 
many of the cells. 

CAsE 2. The patient, a white woman, aged 66, 
entered the University Hospital in March, 1916, 
complaining of a “‘growth on the left labium.” It 
had started as a small “boil” 2 years previously and 
had gradually grown larger. There had been pain in 
the groins and local discomfort for the past few 
months. Four months prior to admission the growth 
had become ulcerated and was now found to be 
discharging. 

Physical examination revealed a brownish-purplish 
tumor about the size of a lemon growing from the 
upper part of the left labium majus. The left inguinal 
nodes were enlarged and tender. Otherwise the 
physical findings were of no importance. 


The tumor, and right and left inguinal nodes were 
removed by radical excision by Dr. Clark shortly 
after admission. ‘The patient made an uneventful 
recovery, and when last heard from in November, 
1923, 7% years after operation, was well and free 
from recurrence. 

Pathological study. The labial mass measures to 
by 8 by 5.5 centimeters. The external surface is 
covered by thick, wrinkled skin from the center of 
which projects a rounded, friable, brownish ulcerat- 
ing growth, 6 by 5 centimeters. A section discloses 
firm, whitish fibrous tissue about the periphery of 
the tumor, while the deeper portions present a lobu- 
lated, brownish, mottled, cellular appearance. All 
of the several lymph nodes are soft, slightly enlarged, 
and grayish on section. 

Microscopic examination. Throughout the various 
sections taken from the growth, diffusely scattered 
masses of closely packed, deeply staining cells, for 
the most part stellate, oval or irregular in outline, 
fairly constant in size and showing no “patterning” 
or attempt at structure-formation, are seen. ‘The 
cell nuclei are quite large, and often large, rounded 
nucleoli are noted. ‘The cytoplasm is scanty and 
granular. Study of the epidermis at the edge of the 
tumor shows an “‘active” basal layer, and occasional 
ly epithelial processes can be demonstrated extend 
ing down from this layer and fading out into the 
tumor proper. Here and there, unevenly distributed, 
are deposits of brownish pigment in fine droplets, 
both intracellular and extracellular. This pigment 
does not respond to the Prussian blue reaction for 
hemosiderin. Sections through each of the lymph 
nodes show no metastasis; there are acute and chronic 
inflammatory changes present. 

Cask 3. L. M.S., a white female, married, aged 
56, entered the Philadelphia General Hospital, Dr. 
Norris’ service, in a moribund condition. She died 
before any history could be obtained. A summary 
physical examination revealed generalized wasting, 
coarse rales throughout the lungs, ascites and tym- 
panites, and a black tumor the size of a lemon grow- 
ing from the right labium majus. 

At autopsy (performed by Dr. John Eiman), the 
vulval growth was found to be irregular and nodular, 
measured 7 by 6 by 2 centimeters, and was located on 
the anterior half of the right labium. A section was 
cut and several brownish black tumor nodules, 4 to 
14 millimeters in diameter, were demonstrated be- 
neath the skin surface in addition to the black 
nodules protruding above the skin level. The in 
guinal nodes were enlarged, soft and friable, and 
black. Three thousand cubic centimeters of dark 
brownish fluid were recovered from the peritoneal 
cavity. The peritoneum, pericardium, and pleura 
were studded with innumerable brownish-to-black 
nodules, many of which were flat. The peritoneum 
of the lower abdomen was practically a black sheet 
of neoplastic tissue. Several tiny black nodules were 
seen in the heart wall, particularly on the right side. 
The lungs, liver, spleen, kidneys, andadrenals were 
studded with myriads of tumor nodules, those in the 
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Fig. 6. Case 3. Photograph taken at autopsy, showing 
vulval growth, and widespread metastases. Note greatly 
enlarged liver, the usual finding in generalized melanosis. 

Fig. 7. Case 3. View of calvarium showing many second- 
ary black tumor nodules in the skull bones. 

Fig. 8. Case 3. Low power (110 X) view of section taken 
through edge of vulval growth, showing actively proliferat- 
ing epidermis. 

Fig. 9. Case 3. High power (460 ) photomicrograph 


liver ranging from pin point size to 5 centimeters in 
diameter. The uterus, ovaries, and urinary bladder 
wall contained a few tiny coal black nodules. The 
bone marrow of the femur was diffusely brownish 
black; that of the tibia was yellowish with many 
tiny black nodules scattered throughout. The skull 
was peppered with bluish-black growths, and the 
brain showed numerous small metastases. The 
muscles of the abdominal wall and extremities were 
wasted, and many tiny tumor nodules were dem- 
onstrated. Numerous small subcutaneous, slate- 
colored nodules, 1 to 3 millimeters in diameter, were 
noted. 

Histological study. Sections taken from the vulval 
growth show a neoplasm composed mainly of rather 
closely packed, deeply staining, large, round, and 
polyhedral shaped cells that are fairly uniform in 
size and which have large oval-shaped, vesicular 
nuclei, many with prominent, deeply staining 


showing structure and cell type of deeper portion of vulval 
growth. The cells are “epithelial” in appearance, and many 
contain enlarged, deeply staining nucleoli. Several cells 
are packed with melanin. 

Fig. 10. Case 3. High power (460 X ) viewof liver metas- 
tasis. The cell morphology is a reduplication of that noted 
in the primary growth. 

Fig. 11. Case 3. Low power (110 X) view of metastasis 
to lung, subpleurally located. 


nucleoli. Cell division stages are frequent. An oc- 
casional giant cell containing two, three or four large 
nuclei is seen. Many of the cells are distended with 
black granular pigment, which is negative to the Prus- 
sian blue reaction. The cells grow haphazardly in 
the scanty fibroreticular supportive tissue, in struc- 
tureless manner essentially, but there is a tendency 
for them to group together in small nests and cords 
here and there. Sections through the edge of the 
tumor show a proliferation of epithelial cells, ap- 
parently springing from the basal layers of the 
epidermis and becoming a part of the tumor. Intra- 
cellular and inter-cellular pigment is seen in small 
patches of partly differentiated cells all along the 
basal layer of the epidermis and in the epithelial 
processes of the rete Malpighii. Although no prickles 
or “pearly bodies” are anywhere demonstrable, 
the cells are morphologically epithelial in type, and 
the picture is that of a ‘“‘melano carcinoma.” 
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The mestatases all present a remarkably constant 
picture——a striking reduplication of the primary 
growth, both as to cell type and structure. The 
tumor cells maintain their “epithelial” appearance 
throughout. The amount of pigment varies in the 
different metastases, and in all sections is both intra 
cellular and extracellular. 

Histologically, Case 3 is clearly a ‘ melano- 
carcinoma.”’ Cases 1 and 2 although present- 
ing chiefly a “‘sarcomatous”’ picture, can be 
traced to epidermal origin. A history of the 
existence of a benign pigmented mole or spot 
before the malignant tumor developed is lack- 
ing in each case; in Case 1 a benign pigmented 
nevus was demonstrated near the primary 
malignant growth. In no case does the history 
suggest what factor or factors may have been 
active in initiating the change into malignancy. 
Pregnancy is thought to hasten the course of 
the disease, yet Case 1, with a history of a 
melanotic tumor occurring, and being removed, 
during pregnancy, went 5 years without re- 
currence. 

Practically all of the cases of malignant 
melanoma of the vulva that have been report- 
ed terminated fatally in a relatively short 
time after treatment. Veit’s (10 search of 
the literature revealed only four ‘‘cures”’ 
and two of these were of short duration. Only 
one of Holland’s (7) 52 collected cases was 
free from recurrence 3 years after operation. 
Of our series, Case 2 was well without signs of 
recurrence 7!2 years after radical treatment; 
Case 1, with the remarkable history of four 
recurrent labial growths, 5, 7, 7'2, and 9g 
years, respectively, after the primary growth, 
finally terminated fatally g!2 years after the 
initial appearance of the growth. It would 
appear that radical operative procedure at 
least retarded the disease in this case, even 
though the hoped-for eradication was not ac- 
complished. 

Postoperative irradiation proved of little 
or no value in arresting the progress of the 
disease in this case; there is some evidence, 
however, that relief of pain to a_ helpful 
degree was afforded. Case 3 when first 
‘observed was in a moribund condition from 
generalized melanosis. 

We feel emphatically that malignant mela- 
noma of the vulva should be essentially a 
preventable disease. A pigmented nevus or 


spot about the vulva, or elsewhere, even 
though apparently innocent in appearance, is 
potentially malignant, and its presence should 
command respect, careful attention, and 
prompt and proper treatment. The presum- 
ably benign naevus should be excised with a 
wide margin of healthy tissue surrounding it 
in all directions. ‘Those showing unusual 
symptoms and signs, such as enlargement, in- 
creased vascularity, or ulceration, should be 
radically removed, preferably with the cautery- 
knife, together with the regional lymphatic 
system. Hogarth Pringle, quoted by Dawson 
(3) states that “a radical extirpation of the 
disease will be most certainly ensured by ex- 
cision of the tumor, with a good zone of 
healthy skin around it, and a somewhat larger 
zone of the underlying deep fascia up to and 
including the nearest anatomical group of 
glands at least; and all that is removed should 
be in one continuous strip as far as possible.” 
The same dictum, applied more radically, 
holds for those cases that are very definitely 
malignant, and for those that show recurrent 
growths. 

After the malignant transformation of a 
nevus, growth is rapid and metastasis occurs 
relatively early. Generalization, occurring 
usually within 3 years from the time of evi- 
dence of malignant change in the primary 
growth, establishes itself through direct in- 
vasion of a vein or capillary from either the 
growth itself, or involved lymph nodes, or 
from the lymph glands directly, through the 
thoracic duct to the blood stream. With this 
course of the disease in mind, it follows that 
the proper sequel to proper treatment is a 
frequent “follow-up” and thorough examina- 
tion of the patient. Such a system gives the 
patient the obvious advantage of the earliest 
treatment of a local recurrence, and permits, 
at the same time, the surgeon to know the true 
results of his treatment. 


SUMMARY 


1. Three cases of malignant melanoma of 
the vulva, all primary on the labium majus, 
are reported. 

2. Our studies, and those of others, indi- 
cate that the melanomata are of epithelial 
origin. 
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3. Vulval pigmented navi should be re- 
garded as being potentially malignant, and 
should be treated by excision, with a wide 
margin of apparently healthy tissue in all 
directions. 

4. Vulval nevi showing unusual behavior 
should be thoroughly removed together with 
the regional lymphatic area. 

5. The proper treatment for those cases in 
which malignant change is well established, or 
in which recurrence exists, consists in a radical 
application of the above. 

6. A rigid and frequent “follow-up” of the 
patient is necessary if the patient is to be 
given the advantages of the earliest treatment 
of a local recurrence, or if a ‘‘cure”’ is to be 
proved. 
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REPORT OF A CASE WITH A DIGEST OF 


THE 


SURGERY, GYNECOLOGY AND OBSTETRICS 


PROSTATE 


THE LITERATURE 


By RICHARD R. SMITH, M.D., F.A.C.S., AnD WILLIAM R. TORGERSON, M.D., GRAND Rapips, MICHIGAN 


From The Grand Rapids Clinic 


ARCOMA of the prostate is one of the 
rarer tumors. A search of the litera- 
ture, however, reveals 83 authentic 

cases. ‘To this we are adding our own case, 
bringing the number to 8&4. 


Our patient was a married man, age 31. He was 
in good health except for the prostatic condition. 
His first symptom was sudden retention of urine, 
which was relieved by the use of a catheter, but as 
he continued to have pain on urination and diffi- 
culty in voiding, he came to us 2 weeks after the 
onset of symptoms. Rectal examination revealed a 
large, smooth mass about the size of an orange, 
occupying the position of the prostate. ‘The tumor 
was so soft that we thought that we might be deal- 
ing with a cyst of one of the seminal vesicles. ‘The 
cystoscope revealed an even bulging at the base of 
the bladder, which appeared otherwise normal. 

We operated upon him in August, 1924. Approach 
to the tumor was made through the perineum. The 
tumor was easily exposed and proved to be soft and 
solid, of light color, somewhat resembling a fibroid. 
It was shelled out in two large pieces, with moderate 
bleeding, and the material immediately submitted 
to the pathologist, who made a freezing microtome 
examination and returned a preliminary diagnosis 
of sarcoma. 

Relief of symptoms was of but short duration. 
The subsequent clinical history was what one might 
expect from a rapidly growing, extremely malignant 
tumor in this region. Deep X-ray therapy was re- 
sorted to in the hope of checking the growth but 
without success. Later we opened the bladder from 
above, with the idea of inserting radium, but we 
found that the growth had advanced so far in the 
8 weeks since operation that the radium was not 
used. In that period the tumor had filled the pelvis, 
and had invaded and projected through the bladder 
wall, filling it with a large fungoid excrescence. The 
cystotomy wound was left open for drainage and 
relief of pain from distention. During the last 2 
months the patient complained of a great deal of 
pain radiating down his right thigh, for which mor- 
phine was freely administered. ‘There was consid- 
erable swelling of the right leg. He rapidly lost 
weight and color, and died about 4 months after the 
acute retention of urine, which had been his first 
symptom. 

Postmortem examination. The body showed the 
emaciation and cachexia of one dying from a malig- 
nant tumor. In the skin over the body were numer- 
ous small petechial hemorrhages. At the site of the 


perineal wound was a projecting mass, cylindrical 
in shape, about 2 inches long and 1.5 inches in diam- 
eter. This was removed for examination. Upon 
opening the abdomen the pelvis was found to be 
filled with the new-growth which had invaded the 
bladder, urethra, and rectum. On the right side it 
had extended upward, pushing the right iliac vessels 
and nerves before it so that they were under con- 
siderable tension. This accounted for the pain and 
the oedema in his right thigh and leg, which had 
been present during the latter weeks of his illness. 
In the intestinal wall were noted small petechial 
hemorrhages similar to those in the skin. These 
possibly represented emboli made up of sarcoma 
cells, although this was not established conclusively. 
Metastases were noted in the regional lymph glands 
and the fourth lumbar vertebra. Upon examination 
of the thorax, the left tenth rib was found to be 
involved. The pleura, especially on the left side, 
was literally studded with metastatic nodules. Nu- 
merous secondary growths were found also in both 
lungs. 

A photograph of a section of the tumor and its 
metastases and a number of photomicrographs are 
reproduced here. William McK. German, patholo- 
gist of Blodgett Memorial Hospital, Grand Rapids, 
submitted the following summary of his microscopic 
examination: ‘Sections of the primary tumor show 
far advanced rhabdomyosarcoma with a tendency 
to form muscle fibers. Sections of the metastases 
show increased tendency toward anaplasia with 
diminished formation of muscle fibers. These struc- 
tures resemble the spindle cell type of fibroblastic 
sarcoma rather than the muscle forming type. There 
is in both the primary and metastatic nodules 
marked tendency to hemorrhage, and the blood 
vessels throughout consist of a single layer of endo- 
thelial cells. There is evidence everywhere of very 
rapid growth and anaplasia of the cell type. Histo- 
logical diagnosis: rhabdomyosarcoma of the prostate 
with multiple metastases. Terminal toxic degenera- 
tion and atrophy of all organs.” 


LITERATURE 

The literature on this subject is made up 
largely of case reports. There are, however, 
four outstanding articles in which the subject 
has been dealt with more fully. The first one 
was published by Proust and Vian (24) in 
1907, entitled “La sarcom de la prostat.” In 
this article all the literature up to that time 
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was thoroughly reviewed and a brief summary 
of each reported case was given. They col- 
lected 58 cases which they divided into four 
groups: (1) six cases in which the involvement 
was secondary, the primary being in some 
adjacent organ; (2) four cases in which the 
diagnosis was very doubtful; (3) fourteen 
cases that were probable, but in which the 
histological evidence was wanting; (4) thirty- 
four cases in which the diagnosis was cer- 
tain. (These are the only ones used in our 
article.) 

From an analysis of these cases they found 
that 44 per cent occurred before the age of 
10; 29 per cent between 30 and 50, and 20 
per cent after the age of 50. Our statistics 
based upon a larger number of cases show 
some little variation from these figures. ‘They 
observe that the round cell type is the most 
frequent, constituting 32 per cent and the 
spindle cell type next forming 18 per cent. 
They also deduced from this experience that 
under the age of 10 the spindle cell type is 
the most common. 

Descums (8), in 1912, was the next author 
to give a comprehensive consideration of the 
subject. He reports 55 cases, 41 of which he 
classifies as certain and 14 as probable. He 
considers the subject fully from the historical, 
etiological, symptomatic, and pathological 
aspects and discusses diagnosis and _treat- 
ment. His conclusions coincide in the main 
with our own and for the sake of brevity are 
omitted. 

In 1922 Putzu (25) published an article in 
which the clinical aspects of the disease are 
most ably presented. In our discussion of this 
phase of the subject, we shall refer to this 
article again. 

The last article was one published in 1923 
by Bettoni (1) entitled ‘Ueber einen eige- 
nartigen Fall von Sarkom der Prostata.’”’ The 
patient complained of abdominal pain. Ex- 
amination revealed a large mass in the region 
of the spleen. Very shortly afterward, a mat- 
ter of 72 hours, he died, having suffered with 
nausea and vomiting, severe abdominal pain, 
distention, and cardiac failure. In the routine 
examination, the prostate had been palpated, 
but had been found to be of normal size and 
consistency. Postmortem examination re- 


vealed a small primary sarcoma of the pros- 
tate with large secondary involvement in the 
spleen, both kidneys, liver, and left supra- 
renal. 

He follows the report of his case with a dis- 
cussion of the subject based on an analysis of 
41 cases reported in the German literature. 
He comes to the following conclusions: (1) 
The condition is most common during the first 
decade of life. (2) The duration of life has a 
direct relationship to age—the older the pa- 
tient the longer the duration. (3) The symp- 
tomatology is not uniform. (4) The tumor 
may present either as a perineal or abdominal 
one. (5) The tumor is frequently soft, but as 
a rule it is firm. (6) In 80 per cent of the 
cases there was extension to surrounding parts 
as found at postmortem; in 47 per cent there 
were metastases to distant organs, and in 53 
per cent no metastases. (7) From a histologi- 
cal standpoint sarcoma of the prostate com- 
prises a large group of tumors of widely 
different cell structure. (8) The most rapid 
growing types are the rhabdomyosarcoma and 
lymphosarcoma. The slowest growing is the 
spindle cell sarcoma. ‘The lymphosarcoma 
and round cell sarcoma produce the most 
metastases. ‘g) The results of operation have 
not been satisfactory. (10) Radium probably 
offers the best therapeutic means which we 
have at hand. 

The accepted textbooks give rather scanty 
information on the subject and much that is 
erroneous. For example one writer (19) makes 
the statement that the condition is not found 
in adult life. The literature conclusively dis- 
proves this. Others state simply that it is a 
disease of infancy and childhood. Another 
writer (wing, 11) makes the statement that 
he questions that lymphosarcoma ever occurs 
in the prostate, as the structure of the gland 
does not favor the occurrence of such tumors. 
This it would seem is not correct. Very little 
can be learned from the textbooks in regard 
to the relative malignancy of the various 
types, the frequency of their metastases, or 
their location. 

We thought that data that would be valu- 
able to the clinician could perhaps be obtained 
from an analysis of the 84 cases that we have 
brought together. 











Vig. 1. Gross photograph showing lung metastases (1 and 
2); large pleural metastasis (3); and cross sections of pri- 
mary extensions showing haemorrhagic tendency (4 and 5). 


AGE 


Reference to the Table I will show that in 
30.5 per cent of the reported cases the sar- 
coma occurred during the first 1o years and 
that it is more common during that decade 
than during any later one. In about 60 per 
cent, however, it occurred in adult life (over 
20 years). Herrick (15) brings out the fact 
that in almost 75 per cent of the cases the 
growths occur before the cancer age of 40 
years and in about 80 per cent before the 
usual age of prostatic adenoma (50 years). 
He concludes, therefore, that a prostatic tu- 
mor occurring before 50 years of age is pos- 
sibly sarcoma, and one occurring in adoles- 
cence is probably of such a nature. Descums 
(7) states that after childhood, old age gives the 
largest number of cases. Other writers have 


TABLE I.—AGE INCIDENCE BASED ON 82 CASES 
(IN 2 CASES AGE NOT GIVEN) 

No. of Per 
Age cases cent 
Oe eee ee eee ere Te 25 30.5 
fi-20.. ; = ‘ 9 10.9 
21-30. . : ; ‘ II 13.4 
SI-G8. ... s kde 12 14.60 
41-50.. Pr : . 10 12.2 
51-60. pee . 10 12.2 
61-70. ... eased ‘ ; 3 3.6 
71 aitale Rae ewe aaa mike a 2 2.4 
82 99.8 
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Photomicrograph of section of primary exten- 


Fig. 2. 
sion through perineal incision. Note the abortive attempt 
to produce muscle cells and fibers. 


also made this statement but the statistics do 
not seem to substantiate this conclusion. 


CLINICAL PICTURE 


It has been stated by some writers that 
sarcoma of the prostate presents two different 
clinical pictures, depending upon whether it 
occurs in a child or in an adult. Putzu (25) 
in commenting upon this says that the dis- 
tinction is artificial and scholastic. Whatever 
difference prevails is due to the rapidity and 
extent of the growth. 

a. Symptoms. At all ages the onset is in- 
sidious. The first symptoms are almost with- 
out exception related to either the rectum or 
the bladder and present themselves as a par- 
tial bowel obstruction, or by difficulty in 
urination or sudden complete retention as in 
our patient. 

In the child the growth is usually rapid, 
and as a consequence an acute retention or 
partial bowel obstruction or both is apt to be 
the first symptom. In the adult the develop- 
ment is usually less rapid and these symptoms 
are more apt to present themselves gradually. 
Pain, which is sooner or later almost always 
present, is of two kinds: that produced by 
obstruction of rectum or bladder, and essen- 
tial pain located deep in the pelvis and not 
dependent upon urination or defecation. It 
is severe, lancinating and interferes with rest 
and ‘sleep. It may radiate in almost any 
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Fig. 3. Photomicrograph of section through the margin 
of lung metastasis (low power) showing the compression 
of the surrounding lung alveoli by the expansive growth of 
the neoplasm. In this metastatic growth there is little 
tendency to form the more adult muscle cells. 


direction, but its common course is through 
to the sacrum or down the limbs to the 
knees. 

Hematuria is sometimes present, particu- 
larly in the adult. In fact, Putzu (25) believes 
that it is more common than usually stated. 
The hematuria is the result of either ulcera- 
tion of the bladder or of a diffuse extension 
of the growth throughout the wall. A secondary 
anemia, an oedema of the extremities, result- 
ing from obstruction of the venous return, and 
cachexia are late symptoms. 

The absence of pelvic symptoms is very 
rare after the disease has manifested itself. 
In only one reported case, that of Bettoni (1), 
did this situation obtain. 

b. Size. The size varies; the tumor in two 
cases (1 and 26) was so small as to escape 
examination. In a number of cases it was as 
large as a child’s head, filling the whole pelvis 
and extending to the umbilicus. As a rule the 
prostate on rectal examination is found very 
much enlarged, particularly in the child. The 
contour is usually, although not always, 
smooth and its consistency firm as opposed to 
a carcinoma, which is, as a rule, more or less 
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Fig. 4. Photomicrograph (high power) of same section 
of lung metastasis, same field showing masses of hyper- 
chromatic tumor cells and no visible formation of muscle 
substance. Ap example of extreme anaplasia. 


nodular and hard. In many cases it is de- 
scribed as cystic or soft. 

c. Complications. Because of bladder reten- 
tion or ureteral compression, it is not uncom- 
mon to note such complications as cystitis, 
pyelitis, or pyelonephritis. As a terminal con- 
dition peritonitis or bronchopneumonia may 
supervene. 

d. Differential diagnosis. It is easier to 
diagnose this condition in children than in 
adults. One must exclude tuberculosis (which 
is rare) or a possible abscess. Neither of these 
conditions should cause any confusion. 

In an adult the differential diagnosis is not 
so easy. Here we must exclude hypertrophy 
of the prostate, carcinoma, echinococcus 
cyst, cyst of the seminal vesicles, abscess, and 
perhaps tuberculosis. 

PATHOLOGICAL PICTURE 

The histological classification of sarcoma of 
the prostate has given rise to a considerable 
diversity of opinion among pathologists. It is 
not our purpose to discuss this further than 
to point out marked variance of opinion. Of 
more importance to the clinician, at least, is 
the question of metastases which we have gone 
into more fully. 

Histology. Many different types of sarcoma 
of the prostate have been described (Table II). 
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TABLE II.—TYPES (HISTOLOGICAL) 
BASED ON 84 CASES 

No. of Per 
Type cases cent 
Round cell ee Sones oe 30 36.00 
Spindle cell... .. £G.58 17 20.40 
Rhabdomyosarcoma. . nee 6 7.05 
Myxosarcoma ....... px ae 6 7.05 
BEIROG CON. 5. 0 ie csc cok pce 6 7.05 
Lymphosarcoma 5 5.88 
Sarcoma 4 4.70 
Angiosarcoma 3 3.52 
Fibrosarcoma . 2 2.35 
Chondrosarcoma.......... 2 2.35 
Adenosarcoma............ I 27 
Leiomyosarcoma. ..... I 1.17 
| ares I e. 57 
84 99.56 


The result of this analysis coincides with 
the usual statement that the round cell type 
is first in frequency and the spindle cell type 
next. Some writers, notably Ewing (11), feel 
that while these types are the most frequent 
they are also the least definite in their his- 
tology, no uniform description applying to 
them. Ewing mentions the rhabdomyosar- 
coma as the only well defined variety. Mc- 
Farland (19) on the other hand, would classify 
those tumors containing heterologous ele- 
ments, as striated muscle, in the group of 
mixed tumors, and not in the sarcoma group 
at all. 

Referring to Ewing again, he questions the 
possibility of lymphosarcoma ever occurring 
in the prostate because of the lack of cell 
structure favoring the formation of such a 
tumor. In our list there are five cases of 
lymphosarcoma reported. ‘Three of these are 
apparently unquestionable cases; the one of 
Couplands, which was accepted by the Mor- 
bid Growths Committee of the London Patho- 
logical Society in England after a thorough 
investigation; the case of Quimby’s and the 
case of Symmers recently reported. In Sym- 
mer’s report the fact is brought out that there 
are numerous primitive lymph nodes in the 
prostate and the question is raised as to why 
they should not serve as a source of this type 
of sarcoma here as elsewhere. 

METASTASES 

1. Incidence. We have definite evidence of 
distant metastases, established by necropsy, 
in about 4o per cent of the cases. In 72 per 


cent of the cases local extension to the blad- 
der, rectum, urethra, or perineum is found. 
As would be expected local extension is more 
frequently found than distant metastases. 
These figures are not accurate, of course, be- 
cause of the failure to secure autopsies in so 
many cases. We would be inclined to believe 
that extension and metastases are more fre- 
quent than reported. As a rule, there is local 
extension wherever distant metastases are 
found. This is not always true, there being 
four cases reported with distant metastases 
and no local extension. Judging from the ma- 
terial at hand, it is evident that metastases 
may occur very early. We find nine cases with 
distant metastases in which the symptoms had 
existed 4 months or less. Bettoni, (2) reports 
a case of Pleschner’s with extensive metastases 
to the kidney, suprarenals, liver, spleen, bone 
marrow, and the portal lymph nodes, in which 
the symptoms had existed but one month. 

It is of interest to note that distant metas- 
tases are apparently rarer before the age of 
ten, only 4 such cases being reported. This 
may be because in children the local growth 
is very rapid, and death takes place as a re- 
sult of some complication secondary to this 
rapid local development before metastases 
have time to form (‘Table ITT). 

2. Location of metastases. Metastases are 
found in nearly every organ. Table IV is 
based upon the 34 cases in which metastases 
were found, and is arranged in the order of 
their frequency. 

It is evident that metastases are very apt 
to occur in the osseous system. The ribs and 


TABLE II.—INCIDENCE OF METASTASES AC- 
CORDING TO DECADES. BASED ON 82 





CASES. (2 CASES NO AGE GIVEN) 
7 No. No. 
on posting showing Per showing Per 
“8 reported | regional cent distant cent 
Pp extension metastases 
o-10 25 15 60 4 16 
11-20 9 4 44 3 33 
21-30 Il 8 73.7 5 45 
31-40 12 12 100 Fe) 606. 33 
41-50 10 9 go 5 50 
51-60 10 8 so 5 50 
61-70 3 3 100 3 100 
71-80 2 ° ° I 50° 
82 59 72 34 41.4 
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TABLE IV.—-LOCATION OF METASTASES. BASED 
ON 34 CASES SHOWING DISTANT METASTASES 


Per 

Organ No. cent 
i, Ms nares iin ws deeds II 33-34 
| Ne eae II 33-34 
Wi, IN inc ae aie wisrarerarte 8 23.52 
ie Ed idan maicebiw deka 4% 8 23.52 
5. Mesenteric glands........ 7 20.58 
Di, PON scorn scorn Send sec 6 17.64 
7. Portal lymph glands. .... 5 14.70 
i. Ra eweree 4 11.76 
Q. SMDORPONEL. . ...6.0600.. 3 7.82 
10. Intestines........... 3 7.82 
ee ere ee 2 5.88 
a ere 2 5.88 
13. Abdominal wall...... 2 5.88 


Following organs: dura, brain, gall 
bladder, stomach, mesocolon, peri 
toneum, epicardium, bone mar- 


row, psoas muscle, axilla, scrotum teach 2.94 


TABLE V.—-RELATION OF VARIOUS TYPES OF 
TUMOR TO AVERAGE DURATION OF LIFE 
No.of Average 
Type cases days 
Ser eer eer ee jalewien & AGS OR 4 95 
Round cell sarcoma.... . nwneenn. ee 144 
Myosarcoma...........- ; ; : ot 145 
Lymphosarcoma....... err ; st 163 
Chondro-sarcoma ........ 2 255 
Spindle cell sarcoma...... 17 410 
Angio-sarcoma........... 3 450 
*4 cases, no duration given. 
ti case, no duration given. 
t2 cases, no duration given. 
TABLE VI.—-~AVERAGE DURATION OF LIFE AC- 
CORDING TO DECADES 
Average 
duration 
Age months 
NE 2 oid eter a dw ai airs eR SRN 4 
11-20 5% 
21-30... 1% 
31-40.... 634 
GEG. 2.05 22% 
SL ee er Tr eee ere eee ee Te ee ee 113%4 
61-70.... 674 
- re Lic ep eed ard marr eae 24 


vertebrie are common sites. With equal fre- 
quency they occur in the lungs. Since X-ray 
examination would usually show such metas- 
tases, it would seem wise in every case of 
sarcoma of the prostate to make X-ray exami- 
nation of chest and spine before any treat- 
ments were begun. 

Local extension occurred in 59 patients or 
72 per cent of all reported cases (Table III). 
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In this number, the bladder was most fre- 
quently involved, extension to this structure 
occurring in 41 of the cases, 70 per cent. The 
urethra was next in frequency with 23 cases, 
40 per cent. The rectum followed with 11 
cases, then the immediately surrounding tis- 
sues with 8 cases, and finally the seminal 
vesicles with 4 cases. 

In Table V we have arranged the various 
types in their relation to the average duration 
of life. 

The first group of unclassified sarcomata 
may be disregarded. Other groups are so 
small in number that their relative malignancy 
may not be correctly estimated 

However, it may be fair to conclude from 
this classification that the round cell type is 
the most malignant. Fourteen patients out 
of a total of 84 lived 2!4 months or less after 
the onset of-symptoms. Of these, 10 showed 
round cell sarcoma, 75.5 per cent. The pa- 
tient living the shortest time died 11 days 
after the onset of symptoms and showed a 
round cell sarcoma. 

One may also conclude that the spindle cell 
tumors, along with the less cellular ones, as 
the angio-, rhabdo-, fibro-, and leiomyo-sar- 
comata are the least malignant. 


TREATMENT 


At the present time the treatment is largely 
palliative and consists usually in relieving 
urinary obstruction and keeping the patient 
comfortable. Theoretically, if an early diag- 
nosis could be made, complete excision might 
result in a cure. But the early tendency to 
extension and metastases coupled with the 
fact that symptoms are late in appearing make 
this a practical impossibility. Up to the pres- 
ent the disease has resisted all known methods 
of cure. Analysis of the various operations 
tried and their results only indicate the hope- 
lessness of this method of treatment. How- 
ever, it is frequently difficult to be sure that 
one is dealing with a malignant tumor. Often 
its consistency suggests a cyst or a non- 
malignant neoplasm, and as a consequence 
operation is done without knowledge of its 
real nature. It would seem that radium had 
scarcely been given a fair trial. Thus far there 
are no data upon which to draw conclusions 
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TABLE VIIL—SUMMARY OF CASES 




















No Reporter Age Duration Type Extension Metastases 
1 Isambert (24) $14 yrs.) 7 mos. Spindle cell Nodules in surrounding con 
1853 | nective tissue 
2 Socin (24) 20 5 mos Rhabdomyosarcoma | 
1871 
3 | Socin (24) 51 2 mos Round cell sarcoma Bladder Mesenteric glands 
1871 | 
4 | Socin (24) % mos 15 wks Round cell Bladder and posterior urethra 
1575 
5 | Koupland (24) 20 5 mos Lymphosarcoma Bladder Right suprarenaland pancreas 
1577 
6 | Hughes (24) 35 | Round cell Bladder | Liver and spleen 
| 1552 
} 
7 | Spanton (24) | 57 2 yrs Round cell sarcoma Rectum 
| 1382 
8 | West (24) 21 1 mo Small round cell and) Bladder, rectum 
1883 spindle cell 
9 Olivia (24) 18 % mos. Small round cell Bladder, posterior urethra | 
1883 | | 
| | —— —- 
10 Wind (24) 54 yrs.| 12 mos. Spindle cell | Bladder 
1888 | | | 
11 | Stein (1) | 42 | Living 1 mo. after| Sarcoma | 
| 1889 leaving hospital | 
12 Mathias (24) | 70 | 6 mos. Trabeculated angio-| Bladder, posterior urethra, | Retroperiteal glands and ver 
1889 |} sarcoma | rectum | tebra 
13 Stein (24) | 25 | 4 mos | Sarcoma Rectal wall, bladder | 
1889 | I 
marcos | | : : — ——ore maa 
14 Pordeus (24) | 9 mos 1/2 mos. Fibrosarcoma with} Surrounding tissue } 
1890 | | myxomatous  de-| ! 
| generation | I 
15 Spanton (1) | 6% yrs.| 4 mos. | Myxosarcoma | Orifice of posterior urethra | | 
1891 | | | | 
16 Spanton (24) | 5 yrs. 13 wks. | Myxosarcoma | Bladder, internal sphincter, | 
1891 urethra 
17 Barth (24) | 17 6 mos | Spindle cell Bladder, posterior urethra 
1801 | | 
18 Birch and (24) | 2 yrs. Rapidly fatal | Adenosarcoma | 
Hirschfeldt 1895 | | 
19 Graetzer (24) 114% | 3% mos. Large round cell Posterior urethra | Lungs and skull. 
1895 | | | | | 
20 Marsh (24) 57 | 2% yrs . Spindle cell Rectum | Ileum i 
1896 | | 
= = . t 
2I Dupez (24) | 73 2 yrs. | Small round cell | Shoulder blade, left ‘ 
1896 | | | 
22 Bland-Sutton (24) | 7 yrs. Spindle cell | | 
1897 | | 
23 Verhoogen (24) 53 | © yr. | Myosarcoma Regional 
1898 | | | 
| ’ , 
| 
24 Schalek (24) | 344 yrs.| 2 mos. | Mixed cell | Bladder, urethra | 
1899 | | 
_ | — 
25 Levy (24) | 15 | 5 yrs. | Fibromyosarcoma | Posterior urethra 
1899 | } | 
—_ | 
26 | E. Rose (24) | 5 mos. | Brief | Small round cell 
} 1gOl } 
27 E. Rose (24) | 2% yrs.| 3 wks. | Small round cell Bladder, posterior urethra | 
| IQOI | } 
= } — a ae 
, | . . 
28 Kaufman (24) | 24% Lymphosarcoma | Bladder, posterior urethra,| Pleura, kidney, pancreas, dura, 
1902 | | seminal vesicles | femur and tibia 
= | = - — | ans - — = _—— } — — eae 
| . | 
29 | Burkhardt (24) | 50 2 yrs. | Angiosarcoma | Rectum | 
1902 | | ' 
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j 
No. Reporter Age Duration Type Extension | Metastases 
30 Kaufmann (24) | 9 mos, | 7 wks. Rhabdomyosarcoma | 
1902 | 
31 Kaufmann (24) | 4 yrs. | Rhabdomyosarcoma Bladder, posterior, urethra, 
1902 | both seminal ve esicles 
| | 
32 | Botescu a (3) 2 yrs Angiosarcoma _ with| 
| 1902 myxomatous de-| 
| | generation | 
= SS a ws ee ae | 7 paennieniananies SN — 
33 Kaufmann (24) M4 yrs.| 11 dys. | Round cell with myx 
1902 | omatous degener-| 
} ation oo | 
34 | E. Kaufmann (1) 26 yrs. | 4-5 mos. Rhabdomyosarcoma | Bladder, urethra, rectum Liver, kidneys, stomach, and 
| 1902 | | e bones 
| 
35 | Stern (1) 4 yrs. 2 dys. Post op. | Small round cell | 
| 1902 | 
| _ 1902 
36 Riedel (1) 40 | 214 mos. | Sarcoma Bladder, posterior urethra, rec | Lungs, 3rd rib. 
1903 | tum 
, dicated or ‘ a saa —- ninpeiiai nb 
37 «| Kapeamuner (24) | 40 9 mos. | Chondrosarcoma Posterior urethra | Lungs 
1903 } 
38 Levy (24) 4yrs. | 2% mos. | Myxosarcoma Bladder, posterior urethra,| Retroperitoneal glands. 
|} 1903 | | perineum | 
| | | + _—_—_—$——_$— a —EEEE 
39 Vander Hoeven (1)| 634 yrs.) 3 mos. | Sarcoma } 
| 1903 | | | 
40 | Riedel (1) 4yrs. | 3 mos. | Myxosarcoma “Peri rineum, bladder, ure thra Kidneys ys ; and retroperitoneal 
| 1903 | } _Glands. 
— — j \_—— = ———EEE —$— 
m4 Gibson ( (12) 35 Brief Small round cell Bladde or Nea autopsy 
1904 
42 | " Bac h (1) 34 3 mos. | Round cell sarcoma | Right seminal vesicles Spleen, mesocolon, thyroid 
1905 | | gland. 
43 Frankel (1) | 10 mos.| 4-5 mos. Spindle cell | Prostatic urethra, bladder | 
1900 | | | 
_ — 2 —! | — ontaieie: — — | — — 
44 Conforti and Fa-| 45 | 4 mos. Post op. | " Lymphosarcoma Bladder, urethra, left ureter | 
| vento (4) 1907 
seainiapamancimibtessstedg — - _ — ” 
| } 
45 | Proustand(Guyon)| 19 13 mos. Small round type 
| Vian (24) 1907 | | 
| = | — _ — 
46 | Grieg (13) | 4 yrs. | "Rhabdomyosarcoma | | 
| 1908 | | | 
47 DePage (6) | 25 | Small round cell | Regional On road to recovery, so re- 
| 1908 | | | | ported. 
48 | Powers (23) 60 2 mos. | Small sail round cell | | No autopsy. 
| 1908 | 
| Wolfgang-Veil (1) 5 | mos. | S sindle cellsarcoma | Bladder, posterior ure thra Lungs, retroperitoneal glands. 
49 | g 45 4-5 I r gs, I 
| 1905 j | | 
oo eee OE ee ie rae irene a Te a ee —— ae ae ees 
50 | Wolfgang-Veil (1) | 46 | 3 mos. | Spindle cell | Rectum | Liver and kidne ys. 
| 1908 | | | | 
eee: en ————- ee nT — — 
st | Steinberg (1) 19 | 4 mos. “Round cell sarcoma | Re eroper ritoneal, portal, and 
1908 inguinal gle ands. 
52 Eddington (10) 21 mos.| | Myxosarcoma 
1909 | | 
53 Eastman ( (9) 27 | § yrs. | Spindle cell sarcoma No autopsy. 
| 1909 } 
| | ee — — — ——— ——— 
54 Cohen (1) | 37 g-10 mos. Round cell sarcoma Bladder 
__ 1909 | | 
55 “ Asat. u. Linnert (| 40 | 8 mos. Chondrosarcoma Posterior urethra | Lungs. 
| 1909 | 
56 | Menocal (20) | 21 yrs. | 2 mos. | Round cellsarcoma | Bladder No autopsy 
| 1909 | 
|-—— | — ———} —— — —_—_—_——— —_—— — — 
a Bobbeo (2) 18 4 mos. Giant cell sarcoma | 
:2 


19090 
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TABLE VIT.—SUMMARY OF CASES, Continued. 


No Reporter Ave Duration Type Extension Metastases 
58 Gibson (12) 30 yr Brief Small round cell Bladder No autopsy 
1g1o 
59 Paschkis (1) 32 Living 1 yearafter| Spindle cell Bladder 
1Q10 operation 
60 Paschkis (1 50 3 yr Leiomyosarcoma Scrotum, forehead, axilla, 
1g10 head 
o1 Pleschner (1) 54 1 mo.after opera-| Spindle cell sarcoma | Regional and tissue 
1912 tion in goodcon 


dition (12 mos.) 





62 Kehrer (16) 17 8 mos Mixed cell type, Bladder, sigmoid Retroperitoneal lymph glands 
192 round and spindle and lymph glands along 
thoracic duct, cacum, ster 
num 
63 Descums (7) 14 4; mo Round cell) = myxo 
1g! sarcoma 
64 | Schneider (1) 19 18 mo Spindle cell Bladder 
1916 
65 Spitzer (1 24 yrs 1/4 mos Round cell Bladder Lungs, kidneys, pleura, me 
1916 diastinal glands, gall bladder 
66 Parmenter (22 690 7 mos Spindle cell | Bladder wall, abdominal wall,| Bowel, peritoneum 
1917 pelvi 
67 Young (31) 51 2'¢ yr Mixed cell type | Bladder No autopsy 
191d 
68 Nicholson (21) 3 244 mos Round cell sarcoma Prostatic urethra No autopsy 
1OIg 
69 Newmann (1) 35 4-5 mos Round cell sarcoma Bladder, rectum Thyroid 
IQtg 
70 Schoppler (1) 2 mos Round cell 
1gtg 
71 Quimby (26) 41 | 5 mos Lymphosarcoma | Perineum Brain (?) 
1920 
72 Herrick (15) 33 I yr. 2 mos | Spindle cell Rectum, bladder | Liver 
1920 
73 Stein & Ritter (27)| 45 2% yrs Spindle cell sarcoma | Bladder | Abdominal wall 
1921 | 
it , = |— - mataiinte 
74 | Townsend (30) 71 Round cell sarcoma | No autopsy. 
1922 
75 | Pleschner (1) 56 1 mo. Round cell Bladder, seminal vesicles Kidney, suprarenal, liver, 
| 1922 spleen, bone, marrow, porta! 
| | lymph nodes. 
76 Putzu (25) 8 6 mos | Spindle cell Bladder Rectum, abdominal wall. No 
1922 | | | autopsy 
77 Gruber (14) 64 7 mos | Spindle cell sarcoma | Bladder Ureter, kidney, spleen 
| Maier 1923 | 
78 | Mariani (18) 6 3 mos Round cell sarcoma Bladder Ureter 
1923 | 
70 | Symmers (28) | 30 3 mos Lymphosarcoma | Retroperitoneal lymph glands, 
| 1923 | | kidneys, liver and left pleura. 
8o | Betonni (1) | 56 4/2 mos. | Round cell sarcoma} Bladder | Femur, spleen, portal lymph 
1923 nodes, kidneys, liver, left 
| suprarenal 
i - : 
81 | Taschiro (29) 60 4/4 mos | Round and _ spindle Spleen, lymph glands, pleura, 
1924 cell liver, lungs, epicardium, in 
testines 
| Lichtschlag (17) | Adult It mos. | (Spindle cellsarcoma) No autopsy. 
| 1924 | | Mixed tumor 
83 | Smith and Torger-| 31 | 6 mos. Rhabdomyosarcoma | Bladder, rectum, urethra Lungs, roth rib, 4th lumbar 
| son 1924 | } vertebra 
84 | Culver (5) 12 | 6 wks | Large round cell sar-| 


1925 coma 





; 


, 
4 
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as to its efficacy, or lack of it. Consequently 
it might seem advisable to use this agent. 


PROGNOSIS 


At the present time at least, the prognosis 
is wholly bad. All of the patients in our series 
have succumbed to the disease. Table VI 
brings out clearly the fact that the younger 
the individual, the shorter the duration of 
life. In this respect sarcoma of the prostate 
is similar to sarcomata elsewhere. 
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CARRIERS AMONG THE 
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HASMOLYTIC STREPTOCOCCUS WOUND INFECTIONS 
TO HAMOLYTIC STREPTOCOCCUS 
OPERATING 


PERSONNEL! 


By FRANK L. MELENEY, M.D., anp FRANKLIN A. STEVENS, M.D., New York City 


Presbyterian Hospital 


URING the spring months of 1925 a 
number of serious postoperative wound 
infections occurred in clean cases in 
the surgical wards of the Presbyterian 
Hospital. Streptococcus hemolyticus was 
the organism most frequently found in these 
lesions. In April and May alone, four severe 
streptococcus infections occurred in 95 clean 
cases operated upon. This unusual incidence 
led to ah investigation of the origin of these 
infections. ‘Their virulence indicated a fairly 
direct transfer from some other human source. 
They were evenly distributed throughout the 
surgical wards. ‘They developed in most 
instances before the first postoperative dress- 
ing of the wound. These facts suggested the 
operating room as the place of contamination. 
‘The sterile supplies were found to be innocent. 
The air of the operating room rarely deposited 
streptococci on exposed blood agar plates. 
Greater responsibility was found to rest upon 
the human factors, the doctors and nurses of 
the operating staff. A high incidence of strep- 
tococcus lesions of all kinds in the surgical 
wards suggested the probability of a relatively 
widespread contamination of the doctors and 
nurses caring for these patients, first of their 
hands and secondarily of their noses and 
throats. Cultures of the hands before opera- 
tion failed to incriminate the technique of 
“scrub up.” A mild epidemic of streptococcus 
sore throat occurring among the nurses focused 
our attention on this phase of the problem. 
During the war Stevens (4), working in 
Walter Reed Hospital, made the observation 
that the incidence of postoperative strep- 
tococcus wound infections ran parallel with 
the incidence of other streptococcus lesions, 
particularly affections of the nose and throat. 
The fact that most of our operators and nurses 
did not mask the nose during operations was 
thought to be significant. It was even sug- 
gested that a few organisms might pass 


through the mask which is made with a double 
layer of fine gauze to cover the mouth. Cul- 
tures were taken from the noses and throats 
of the operating staff. This revealed the sur- 
prising fact that 33 per cent of these individ- 
uals were harboring in their throats strep- 
tococcus hemolyticus and that one of the 
instrument nurses carried it in her nose as 
well. 

Just at this time another virulent post- 
operative wound infection occurred and a 
hemolytic streptococcus was cultured from 
it. It was noted that the house surgeon and 
two of the nurses on the operating team for 
this case were among those who, at the time, 
carried hemolytic streptococci in the throat. 
One of these was the nurse with the concur- 
rent nose infection. Curiously enough a cul- 
ture from the patient’s own nose and throat 
also revealed haemolytic streptococci. 

We did not believe that the source of all the 
infections had been discovered, but we 
endeavored to find out whether in this instance, 
the organism in the wound was ‘identical 
with any of the organisms which we had 
recovered from the operating staff or from 
the patient himself. It was planned to attempt 
the solution of this problem by the applica- 
tion of recently developed methods of agglu- 
tination and agglutinin absorption. Because 
it would require considerable time to work out 
such a problem, the cultures were stored in 
meat medium in the ice box until the fall. 
In the meanwhile the operating staff prac- 
ticed very careful masking of both nose and 
mouth. Not a single case of postoperative 
wound infection with the streptococcus hemo- 
lyticus has since occurred. (A period of six 
months.)! 

1Two months after this paper was submitted for publication, one 
other case of streptococcus wound infection occurred. At that time the 
unsterile assistants in the operating room were not masked. Following 
this event all persons entering the operating room have been required 


to ~ a Since that time no other streptococcus infections have devel- 
oped. 


1From the Departments of Surgery, Bacteriology, and Medicine, College of Physicians and Surgeons, Columbia University. Presented in part at a 
meeting “f the Society of Clinical Surgery, November 19, 1925, at the Presbyterian Hospital, New York City. 
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TECHNIQUE 

On account of the granular growth of many 
strains of hemolytic streptococci in broth 
culture, agglutination with this bacterium 
has been difficult. By the use of phosphate 
buffered broth and by transferring cultures 
several times, this spontaneous agglutination 
may be overcome to some extent. Pieces of 
sterile potato added to the medium aid in 
obtaining diffuse growth. If the cultures are 
centrifuged and the bacteria washed once in 
distilled water, almost uniformly diffuse sus- 
pensions are obtained. The density of the 
bacteria may be varied at will by suspending 
the washed sediment in the required volume 
of broth before agglutination. 

Unwashed broth cultures were employed 
in our first agglutination experiments, but in 
the absorption tests washed potato broth 
cultures were used according to a previously 
standardized technique. The technique of the 
agglutination, the immunization of the rab- 
bits, and the preparation of the special cul- 
ture medium may be found in articles by 
Stevens and Dochez (5) and by Dochez, 
Avery, and Lancefield (1). The methods 
employed in preparing the cultures for absorp- 
tion and of determining the absorptive dose 
for each strain were those employed by Stevens 
and Dochez (6) in their study of erysipelas 
and scarlet fever streptococci. 


EXPERIMENTAL RESULTS AND THEIR 
DISCUSSION 

In the fall a rabbit was immunized against 
the hemolytic streptococcus strain H. W. 
cultured from the infected wound. Almost 
two months were required to produce agglu- 
tinin of sufficient titre. The serum was then 
tested for agglutination with the haemolytic 
streptococci obtained from the noses and 
throats of the operating staff and from the 
nose and throat of the patient. (Unfortu- 
nately the strain from the house surgeon’s 
throat failed to survive in the ice box through 
the summer. ) 

The strains from the nose and throat of the 
patient failed to agglutinate with the “im- 
mune” rabbit serum but both of the strains 
from the nose and throat of the instrument 
nurse reacted strongly. One other strain was 


TABLE I.—-SHOWING THE AGGLUTINATION RE- 
ACTION BETWEEN THE “‘ IMMUNE”’ RABBIT 
SERUM (I) PRODUCED BY INJECTING THE 
HAMOLYTIC STREPTOCOCCUS CULTURED 
FROM THE INFECTED WOUND (STRAIN H.W.) 
TESTED AGAINST THE STRAINS OBTAINED 
FROM THE PATIENT AND FROM THE OPERAT- 
ING PERSONNEL 


| | Serum Dilutions 
| 

: -_ at eo | | 

Source Strain | Serum ly I | siesiteis 


| 

pen 1 aces 

| | 80 | 160 | 320| 640 |1280| 2560 
aa rt ea ig ' a 





. q 
jnormal |}o] 0 | 0} 0 ° | ° 
oa yar Sg se ee 
Patient’swound | H.W. |H.W.Immune| 4 | 4 | 3 3 2 
: > | | is | 4 ia Be. | 
oe ee wr ES Pa ee 
— oij+i+iol;o ° 
} | 
Patient's nose | H.N. |H.W.Immune}] o | + | +] 0 | © | o 
| | 
| | | | | iets t 
| normal o]|o ° olo ° 
| _ - 
Patient's throat H.T. |H.W.Immune}| o | o | o ° ° ° 
| | 
nis — —| nae |—_—|—__ 
| normal o}|o ° o}o ° 
e 
Nurse's nose S.N. |H.W.Immune} 4 1 4 | 4 4 3 
jnormal }o|o ° olol|o 
} —_ m 
Nurse’s throat | S.T. |H.W.Immune} 4 | 4 rer 4 3 
| normal o|o o | 0 o/o 
| 
Doctor's throat | T.T. |H.W.Immune| 0 | 0 | o | © | o | o 
} jnormal o|o ° o|o]o 
} - 
Doctor's throat U.T. |H.W.Immune| o | o ° ° ° ° 
normal o]|o ololo ° 
Nurse's throat | V.T. noe Immune)! 3 3 2 1 I ° 
—| * 
| jnormal oo; 0 ° ° ° ° 
' ; | wae | : ‘4 
Nurse's throat | W.T. |H.W.Immune) o | o ° ° ° ° 
normal o|oj|o ° ° ° 
Anesthetist’s - — 
throat X.T. |H.W.Immune} o | o ° ° olo 


4represents complete agglutination and the lower figures varying 
degrees. 

(1)The serum used in this experiment was obtained from the first rabbit 
inoculated with Strain H. W. 


faintly positive and all of the others were 
negative. The result of the test is shown in 
Table I. From this experiment we were able 
to conclude that of all the strains tested only 
those from the instrument nurse were biolog- 
ically similar to the infecting strain. We could 
be fairly certain that the patient had not 
infected himself either from without or through 
his blood stream. 

These results narrowed the investigation 
to a consideration of the closer relationship 
between the strain from the infected wound 
and the strains from the instrument nurse’s 
nose and throat. Agglutination alone could 
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SHOWING THE ABSORPTION OF THE AGGLUTININ IN IMMUNE SERUM H.W. (1) BY THE 


HOMOLOGOUS STRAIN H.W. FROM THE PATIENT’S WOUND AND BY THE HETEROLOGOUS 
STRAINS S. N. AND S. T. FROM THE INSTRUMENT NURSE’S NOSE AND THROAT 


Serum 


Normal 
Normal 
Normal 
H.W 


Immune, unheated, unabsorbed 


H.W. Immune, 


unheated, unabsorbed 


H.W. Immune, 


unheated, unabsorbed 


H.W. Immune, heated 56°-30 min. unabsorbed 


H.W. Immune, heated 56° 30 min. unabsorbed 


H.W. Immune, heated 56° 30 min. unabsorbed 


H.W. Immune, absorbed by Strain H.W 


H.W. Immune, absorbed by Strain S.N 


H.W 
H.W 


Immune, absorbed by Strain S.N 


Immune, absorbed by Strain S. ‘I 


Immune, absorbed by Strain S. T 


H.W 


} represents complete agglutination and the lower figures varying degree 


Serum Dilutions 


Strain | - . 
3o0 160 320 | 640 | 1250 | 2560 
| | 
| " 
H.W ° ° ° | ° ° o 
S.N °o °o ° | °o ° Oo 
ST ° ° ° | ° ° ° 
H.W ! 1 } 3 2 I 
S.N ! 1 1 3 3 2 
| 
S.T ce «4 eS 
H.W ’ 1 1 ' 3 
S.N 1 ' 1 ' 3 2 
5. \ ' 1 1 3 2 
H.W ° ° ° ° > ° 
| H.W ° ° ° ° o | o 
| : | 
|} S.N | ° | ° | ° ° ° ° 
| 
| | 
| H.W. | o | o ° ° ° ° 
| | 
2 | 
| 3.1 | o o | o ° ° ° 


(1)The serum used in this experiment was obtained from the first rabbit inoculated with Strain H.W 


not establish their identity. It only served to 
demonstrate certain group relationships. Re- 
cently Stevens and Dochez (6) have made 
some important observations with the strep- 
tococci of scarlet fever and erysipelas. They 
have found that although a high percentage 
of strains, obtained from cases suffering with 
these diseases, agglutinate respectively in 
scarlet fever and erysipelas antiserum, most 
heterologous scarlet fever or erysipelas strains 
fail to absorb completely from any given 
agglutinating serum, the agglutinin for the 
homologous strain. Those occasional strains 
which do completely absorb the agglutinin 
from a serum produced by another strain, 
may, when inoculated into rabbits, produce 
a serum which in its turn is not completely 
absorbed by the other strain. In order to 
establish the identity of two strains it is 
necessary to produce an ‘‘immune’’ serum for 
each strain. Then the strains must recipro- 
cally agglutinate and _ reciprocally absorb 
agglutinin. In other words, each strain must 
agglutinate with both sera and must be ca- 
pable of completely removing by absorption the 
agglutinin in the serum produced by the other 
strain. Krumwiede emphasizes this point (3). 


Therefore the next step in the solution of 
our problem consisted in demonstrating that 
strains 5. N. and S. T., cultured respectively 
from the instrument nurse’s nose and throat, 
having agglutinated in the immune serum 
produced by strain H. W. from the infected 
wound, could absorb the agglutinin from this 
serum. It was found that both of these strains 
completely absorbed from serum H. W. the 
agglutinin both for themselves and for the 
homologous strain H. W. This absorption 
test is shown in Table IT. 

The next step required the immunization 
of a rabbit with either strain S. N. or strain 
5S. T. Inasmuch as these were possibly iden- 
tical strains, coming as they did from the 
nose and throat of the same individual, strain 
S. N., from the nose, was chosen for the sub 
sequent test because it was known that the 
nose of the instrument nurse had been uncov- 
ered during the operation, whereas her mouth 
had been masked. In order to produce sera as 
parallel in titre as possible, a second rabbit 
was inoculated with strain H. W. from the 
infected wound and a third with strain S. N. 
from. the instrument nurse’s nose. In a 
month’s time the sera had attained a titre 
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sufficient for the test, though not quite as 
high a titre as the original H. W. serum pos- 
sessed. Preliminary trials revealed the fact 
that each serum agglutinated both strains to 
the same degree. It was also found that with 
the technique referred to above, the strains 
ran parallel throughout all of the absorption 
tests. The result of this final test is shown 
in Table III. It is evident that these two 
strains fulfill all of the requirements of recip- 
rocal agglutination and reciprocal absorption 
of agglutinin. One may note also the paral- 
lelism of the cross agglutination in the unab- 
sorbed sera. ‘Thus we have shown that strain 
S. N. from the instrument nurse’s nose is 
biologically identical with strain H. W. cul- 
tured from the postoperative wound infection. 
Morphologically and culturally the strains 
present the same characteristics. They both fer- 
ment dextrose, lactose, saccharose, and man- 
nite, but not salicin. Therefore they fall into a 
very rare group by Holman’s classification, 
namely, streptococcus hemolyticus 1. Holman 
(2) found this type in only three cases among 
1,122 strains examined. Its infrequency lends 
added interest to the present findings. It is 
unlikely that different strains with these cul- 
tural characteristics should be coincident. 
We have also demonstrated that organisms 
are readily deposited on plates from the mouth 
and nose when no masks are used. An exposed 
blood agar plate was placed on a table in 
front of a person who read aloud from a book 
for half an hour. A control plate was exposed 
a short distance away to catch the falling air 
organisms. In every instance, from five to ten 
times as many colonies appeared on the plate 
in front of the reader as on the control plate 
and organisms similar to those cultured by 
swab from the nose and throat of the in- 
dividual were recovered from the plates. 
When the experiment was repeated with the 
mouth masked and the nose exposed, from 
three to seven times as many colonies were 
found as on the control plates. This occurred 
whether the person spoke or simply breathed 
over the plate. On the other hand, with both 
nose and mouth covered with the masks now 
in use in the operating room, approximately 
the same number of organisms appeared on 
the control as on the test plates. We have 


observed that when smoke is blown through 
the nose without undue force by a person 
standing up, itis propelled some distance below 
the waist line. It is further well recognized 
among a number of the members of the 
surgical staff of this hospital that during or- 
dinary conversation, droplets are frequently 
expelled from both the nose and the mouth of 
the speaker. At the end of an operation, an 
examination of the mask covering the nose 
reveals black dust particles over areas corre- 
sponding to the nasal openings. Thus it is 
evident that during an operation nose and 
throat organisms may be discharged upon the 
sterile field, if the nose or mouth are uncovered. 
It is altogether unlikely that this is a chance 
discovery of a rare occurrence. The inference 
is that other infections with this and with 
other organisms happen in the same way. 
SUMMARY 

In April and May of 1925 an unusual num- 
ber of serious postoperative wound infections 
occurred in clean cases, from which the hae- 
molytic streptococcus was recovered. There 
was a high incidence of general streptococcus 
infections of all kinds on the wards. 

An examination of the operating staff re- 
vealed the fact that 33 per cent of these 
individuals harbored haemolytic streptococci 
in their throats and one of the instrument 
nurses carried it in her nose as well. Most of 
the operators and nurses were not, at that 
time, masking the nose during operations. 

Directly after the examination had been 
made, a virulent infection with the hamolytic 
streptococcus occurred following a_ hernia 
operation. ‘Three members of the operating 
team for this case were among those harboring 
the hemolytic streptococcus, and one of these 
was the instrument nurse with the concurrent 
nose infection. The infected patient also car- 
ried hemolytic streptococci in his nose and 
throat. The serum of arabbit immunized to the 
organism cultured from the infected wound 
strongly agglutinated the strains cultured 
from the nurse’s nose and throat, but did not 
agglutinate the strains obtained from the 
patient’s nasopharynx nor any of the other 
strains cultured from the operating personnel 
except for one strain which reacted weakly. 
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TABLE III.—SHOWING THE FINAL CROSS-AGGLUTINATION AND CROSS-ABSORPTION TEST 
WITH NEW SERA!. IMMUNE TO STRAIN H. W. (2) FROM THE INFECTED WOUND 
AND STRAIN S. N. FROM THE INSTRUMENT NURSE’S NOSE 


Serum Dilutions 


| oc br oe a 
: | - oF 2 I s.} 
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} 
Serum Strain — | —|—]}| — | ating 
| | 80 160 | 320 640 1280 | 2560 
Normal [uw.|o | of|ofolf]e|.e 
Normal a (sn. | o | o | o | o | © | o 
H.W. Immune, unheated, unabsorbed i | H.W. | 4 : « : 3 cw “a -_ 
H.W. Immune, unheated, unabsorbed | S.N. 4 i. | 2 I lo ° 
S.N. Snewene, unheated, anabsorbe d | H.W. 4 4 | es ¢ ° ° 
S.N. Immune, unheated, unabsorbed S.N. | 4  * ts rs | ° ra 
H.W. Immune, heated 56° 30 min. ung sheorbe a eieenel H.W wy a oi 2 nf I i . ra 
H. W. iemnune, heated 56° 30 min. an sheorbed ee re canes ae “§ N i ye es ra a 7 ° ° 
S. N. Immune, he ated 56°-30 nin. uni absorbed _ are oo | H.W : 4 tt 4 7 2 7 ° : ri 
S. N. Immune, heated 56 30 min. unabsorbe d a ce oe “S.N a r a es a a I ° ve 
H. Ww. Immune, absorbe d by Strain H. WwW. - - H WwW [ ° 7 ° ° P ° % a ° 
H.W. Immune, absorbed | by Strain H.W 7 inf S.N ° ae ‘a ‘~ = - = ° -_ 
H. Ww. Immune m ahaoiie d by Strain S -N. - pmeetie —_ | H.W. | o * ‘ ° ‘ . - ° =. 
H.W WwW. Iamune,ahoorbed by by Strain S.N. _ _ an - | S.N ie  ~ * 6 ° *| ° 
Ss. S.N. Immune, absorbed by Strain H.W. ini | AW. yy a’ | o ° ij ° ra 
S.N. Immune . abeorbe d by: Stra ain H.W. ie oa aiamaineth a “SN. | ° | ° o ° ; ane i ° j 
S.N. Immune, absorbed by Str ain S.N. aa | LW = . ° ° — ra 
S.N. Immune, abetted by Strain S N. dT SN. | = ae | es gS 6 ma 


4 represents complete aggluting ition and the lower figures varying degrees. 


(2)The H.W. Serum used in this experiment was obtained from the second rabbit inoculated with Strain H.W. 
1These sera did not have as high an agglutinating titre as the first H.W. Immune serum but they ran parallel with each other in all of the tests. 


The serum of a rabbit immunized to the 
organism recovered from the nose of the 
nurse agglutinated in its turn the strain from 
the infected wound, and each strain com- 
pletely absorbed from the serum produced by 
the other strain the agglutinin both for itself 
and for the homologous strain. 

Culturally the strains were in every way 
similar and belonged to a rare group according 
to their sugar fermentation reactions. 

Organisms are discharged from the un- 
masked nose and mouth of individuals during 
speaking and from the nose during expiration, 

The evidence is very strong that one of our 
cases of postoperative hemolytic streptococ- 
cus wound infection was caused by the trans- 
fer of the organism from the nose of the instru- 
ment nurse to the wound at the time of 
operation. 

CONCLUSIONS 

1. Postoperative wound infections in clean 

cases may be produced by organisms expelled 


from the nose or mouth of operators, nurses, 
or visitors. 

2. All persons who may in any way come 
in proximity to the sterile field during an 
operation should mask very carefully both 
the nose and the mouth. 


Note.—A brief review of some of the theoretical consid- 
erations of the phenomenon of agglutination as applied to 
this group of experiments will be sent to any one who may 
indicate his interest in that feature of this problem. 
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CLINICAL SURGERY 


FROM THE SURGICAL SERVICE, ST. STEPHEN’S HOSPITAL, BUDAPEST 


TECHNIQUE OF 


OPERATIONS FOR CARCINOMA OF 


THE BUCCAL 


MUCOUS MEMBRANE! 


By Proressor Dr. EUGENE POLYA, Bupapest, HuNGArRyY 
Chief Surgeon to St. Stephen’s Hospital 


NHE greatest danger in performing all such 
operations is that there is the possibility of 
recurrence. Cancer of the buccal mucous 

membrane is malignant, generally more malignant 
than cancer of the lower lip but less malignant 
than carcinoma of the tongue. That cancer of the 
buccal mucous membrane is so malignant is due 
to the fact that there is apt to be an early 
involvement of the regional lymph nodes and 
consequently local recurrence. The anatomical 
course of the lymph vessels that drain the buccal 
mucous membrane and other surrounding struc- 
tures, such as the lips, the gums, and the skin, is a 
definite handicap in a radical removal of the car- 
cinoma. 

The lymphatics of the buccal mucous membrane 
as a rule drain into the submaxillary lymph nodes; 
exceptionally an occasional lymph vessel may 
drain into glands situated in the substance of the 
parotid or into the upper superficial cervical 
group that lies at the lower margin of the parotid 
gland, close to the mandibular angle. The lym- 
phatics of the lower gums enter the submaxillary 
and submental lymph nodes. The lymphatics of 
the upper gums accompany mostly those of the 
buccal mucous membrane to the submaxillary 
group. A few, however, drain together with 
lymphatics of the palate into the upper deep cervi- 
cal lymph glands. The lymph vessels of the pala- 
tine arches and of the tonsils go to the upper deep 
cervical group. The lymph vessels of the skin of 
the cheek drain into the submental parotid, su- 
perficial cervical and submaxillary lymph glands; 
some lymphatics may empty into the contralateral 
submaxillary lymph glands or into the deep upper 
cervical group on either side. The lip sends 
lymphatics into the submental and submaxillary 
region, sometimes, also, to the deep cervical lymph 
nodes. Both the submaxillary and the deep cervi- 
cal lymph glands can be involved on both sides in 
a one-sided lesion. In the course of the lymphatics 


that originate in the cheek, smaller lymph nodes 
are often interposed. These lie on the mandible 
or on the buccinator muscle. The lymphatics of 
the buccal mucous membrane run mostly in the 
fascia of the buccinator muscle; some of them are 
covered by the buccopharyngeal fascia. Lower 
down all lymphatics are in close relationship to 
the periosteum of the mandible, that is, they either 
lie just above or in the periosteum itself. As the 
buccinator muscle and also the mandibular perios- 
teum are involved comparatively early, the carci- 
noma may break into the lymphatics at these 
points and can progress by continuity. The effer- 
ent vessels of the parotid and upper superficial 
cervical lymph nodes continue their course to the 
upper deep cervical group of the same side, while 
the submaxillary and submental groups drain 
into the deep cervical glands on both sides.” 

It is then justifiable to assume that cancers 
which are definitely limited to the buccal mucous 
membrane will involve only the submaxillary and 
upper deep cervical lymph glands on the same 
side. The more the tumor involves the neighbor- 
ing structures the more one should investigate 
distant groups of lymph glands, such as the deep 
cervical and submaxillary groups on the other 
side, as well as the submental, supraclavicular 
and other lymph glands. 

Radical treatment of buccal cancer requires, 
then, not only extensive local excision, but also the 
removal of the diseased lymphatic groups. Only 
in the presence of very small and well localized 
carcinomata that can be removed through the 
mouth and do not require any plastic operation 
and in which clinical signs of lymphatic involve- 
ment are absent would I refrain from removing 
the regional lymph nodes. In every other in- 
stance, at least the submaxillary and the upper 
deep cervical lymph nodes of the same side should 


?Detailed description in Pélya and von Navratil. Lymph vessels of 
the buccal mucous membrane. Deutsche Ztschr f. Chir., 1902, xlvi 


'Translated by Geza de Takats, M.D. 
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be removed in toto. This principle can be adhered 
to the more readily because the additional in- 
cisions that are necessary to cover the defect, 
expose these regions anyway. Further groups of 
lymph glands should be excised only if their 
involvement is evident. Otherwise one should 
rather be conservative about removal, but 
should keep the patient under close observation 
and at the first sign ofa recurrence in the lymphat- 
ics, these glands should be removed. A too radical 
primary extirpation of distant lymph nodes that 
are seldom involved should not be systematically 
adopted; for the chances of primary healing are 
then diminished, and, besides, a rapid general 
metastasis may follow the extensive removal of 
the physiological barricades. On the other hand 
the clinically diseased lymph nodes and chiefly 
the primary tumor should be thoroughly excised. 
The excision should extend into the normal tissue, 
far away from the diseased tissue. One should 
not try to be too conservative. The use of cautery 
undoubtedly makes the operation more radical; 
yet when plastic procedures are contemplated it 
is better to use sharp dissection with scalpel and 
scissors. 

The removal of buccal mucous membrane will 
be followed by scar formation; if this becomes too 
extensive, the contraction will inhibit the opening 
of the mouth. Therefore larger defects of the 
mucosa should be repaired by a plastic operation. 
Otherwise the cicatricial contraction will disturb 
more or less extensively mastication and the 
speech of the patient. To prevent this an ade- 
quate plastic substitution of the mucous mem- 
brane should always be made. 

The patient’s condition is still worse if the can- 
cer involves the skin of the cheek, which is very 
often the case. After the growth is removed, a 
smaller or larger defect remains in the cheek which 
absolutely requires closure not only for cosmetic 
reasons but in order to insure the normal nutri- 
tion of the patient and to prevent a constant out- 
flow of saliva. In every case in which a more or 
less extensive excision has been done for buccal 
carcinoma, it is necessary to do a plastic operation 
to replace the mucous membrane and buccal skin 
according to the demands of the case in question. 
I feel that the plastic operation should be done if 
possible in one stage immediately following the 
excision. I realize the great advantages of tubed 
flaps and multiple stage operations in benign 
lesions such as defects after injuries or noma, but 
in malignant growths where the danger of re- 
currence is imminent, the period of healing should 
be as short as possible. Procedures which take 
several months or at least many weeks to com- 


Fig. 1 Line of incision for smaller growths. 
plete should be abandoned for methods that ac- 
complish healing in 1 to 2 weeks. Also the con- 
ditions for plastic operations so far as the wound 
is concerned are most favorable immediately 
after the excision. 

The immediate dangers of the removal of buc- 
cal carcinoma, such as bleeding and shock, are 
not to be estimated too high if suitable methods 
are used; however, there is a danger of post- 
operative pneumonia, because the oral cavity and 
pharynx of these patients are badly infected with a 
putrid secretion from the broken down carcinoma. 
Furthermore, the act of swallowing and spitting is 
hindered after the operation, partly for purely 
mechanical reasons and partly because these func- 
tions are extremely painful. General anesthesia, 
therefore, should always be avoided, and local 
anesthesia used. 

PREPARATION OF THE PATIENT 

It is most important to prepare the oral cavity, 
remove bad teeth, roots and tartar, yet this should 
not be done immediately before the operation but 
some days beforehand. If the cleansing cannot be 
thoroughly done without disturbing the carcino- 
matous area, it is better to let it go entirely. In 
spite of bad roots and tartar, the wounds heal 
surprisingly well in the oral cavity. If the car- 
cinoma has spread to the bone and the teeth are 
encircled in the cancerous region, they should be 
removed during the operation. Altogether the 
production of wound surfaces in the presence of a 
carcinoma in the mouth is not without danger 
because of the possibility of implantation. There- 
fore, if the cleansing of the mouth can be accom- 
plished only by extensive injuries to the mucosa, 
it is wiser to restrict oneself to rinsing with hydro- 
gen peroxide or any other harmless mouth dis- 
infectant. 

The face and neck of the patient must be totally 
shaved, sometimes even above the hairline, if a 
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lig 2. lig. 36 lig. 4. 


Fig. 2. Line of incision used in approaching larger de- 
fects. a 
Fig. 3. The flap is dissected from its base and is imme- 


diately pulled upward by means of sharp retractors. 
Vig. 4. The posterior attachments of the ulcer are the 
last to be removed. 





Fig. 5. lig. 


rig. 5. Gersuny flap outlined. The flap is attached to 
periosteum of mandible for a distance of 1 to 1.5 centime- 
ters. 


larger defect of the skin has to be substituted by 
skin from the skull. A good dose of morphine 
subcutaneously half an hour before the operation 
is indispensable. One half to one gram of veronal 
1 to 2 hours before is helpful. In the operating 
room the skin is rubbed with ether, then a weak 
tincture of iodine (4 to 5 per cent) is applied. The 
mouth is not disinfected or rinsed just before the 
operation. 
TECHNIQUE OF OPERATION 
SELECTION OF METHOD 

An exact plan should be made not only as to 
the removal of the growth but also regarding the 
plastic operation which follows. The latter will 
also influence the method of anaesthesia, which 


6. Pig. 7. 


Vig. 6. Flap is turned into oral cavity and its edges 
are sutured to edges of defect, preferably from the inside. 
Fig. 7. The flap is sutured in place and a drain inserted. 


must be extended beyond the field of operation. 
In order to construct a plan, the size, situation, 
relationships of the growth, and the extent of 
lymphatic involvement have to be considered. 

Small cancers that are limited toa circumscribed 
area of the mucous membrane are easy to handle. 
In such cases, no plastic is required and they can 
be attacked through the mouth. A slight involve- 
ment of the gingiva does not contra-indicate this 
approach. In such cases the lymph glands should 
rather be removed 1 to 2 weeks later. In very early 
cases, if the patient can be kept constantly under 
control, the removal of lymph glands may be dis- 
pensed with and done only at a later period when 
their involvement is clinically manifest or at least 
suspected. The appearance of a locked jawis much 
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Fig. 8 (left, above). Exposure of facial vein as it crosses muscle and salivary gland. 
Fig. 9 (right, above). The external maxillary artery is pulled forward with forceps 


and cut between two ligatures. 


ig. 10 (left, below). Dissection of fascia and fat reveals the three constant lymph 


nodes. 


Fig. 11 (right, below). Final steps in cleaning out submaxillary region. 


less to be feared in carcinomata lying anteriorly, 
close to the angle of the mouth than in tumors in 
the posterior part of the vestibulum close to the 
ascending portion of the mandible. Here opposite 





Fig. 12, Fig. 13. 
Fig. 12. Line of incision. 
Fig. 13. A Gersuny flap is formed in submaxillary region, 
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the last lower molar is a favorite site of these 
tumors. Patients with well developed muscles of 
mastication press the mucosa against this tooth 
and one often sees in men, who neglect a regular 
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Fig. 14. Fig. 15. 
Fig..14. Incision extended to zygomatic arch. 
Fig. 15. Operation completed and drainage applied. 
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Fig. 16. 


Fig. 17. 


Fig. 18. 


Figs. 16 to 18. Procedure used when there is extensive skin involvement. 


mouth cleansing an impression of the last molar 
in the mucous membrane. At this point any de- 
fect larger than a nickel may cause later a locked 
jaw, whereas close to the angle of the mouth, de- 
fects of the size of a half dollar may heal without 
any particular disturbance. 


ANAESTHESIA 


Local anesthesia should always be used. Mor- 
phine and veronal are given previously. As. a 
local anesthetic 1 per cent novocain with the 
addition of adrenalin is used for local infiltration 
and field block; in major procedures, especially 
when the bone has to be attacked, a block of the 
second and third trigeminal branch is produced. 

To anesthetize the second branch, Payr’s meth- 
od is usually followed. A dermal wheal is made 
at the angle of the frontal and temporal processes 





Fig. 19. Fig. 20. 


Figs. 19 to 22. Procedure used when there are large de 
fects of the cheek. 

Fig. 19. Line of incision. 

Fig. 20. Shows flap outlined. 


of the zygoma, one finger’s width behind the 
lateral orbital margin. The needle is inserted here 
horizontally and pushed ahead just above the up- 
per margin of the zygomatic arch until it reaches 
the maxillary tuberosity, at a depth of 3 to 3.25 cen- 
timeters. The needle slips easily from here into the 
pterygoid fossa. Here at a distance of about 1 
centimeter from the tuberosity of the maxilla, 5 
cubic centimeters of the novocain solution are in- 
jected. 

The block of the third branch is done according 
to Braun’s technique. The wheal is made just 
in the middle of the lower margin of the zygomatic 
arch, and the needle carried forward in a trans- 
verse direction until in 4 to 5 centimeters depth 
the pterygoid process is felt. This distance is 
marked on the needle, which is now retracted back 
to the subcutaneous tissue and inserted again 1 


lig. 22. 


lig. 21. 
lig. 21. Mobilization of flap attached only by temporal 
vessels. 
Fig. 22. If a secondary defect occurs it is covered with 
Thiersch grafts. 
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ig. 23. Result in patient after 
removal of small carcinoma. 


centimeter farther back and carried to the same 
depth or even a little deeper. Five cubic centi- 
meters of novocain are here deposited. 

However, if there is a danger of puncturing 
carcinomatous tissue with this injection, which 
may mean implantation of carcinoma cells or 
severe infection and even meningitis, it is better 
to apply the puncture farther back in the semi- 
lunar incisura of the mandible between capitulum 
and coronoid process of this bone and to deposit 
the solution around the trunk of the mandibular 
nerve at the foramen ovale. The interior alveolar 
and lingual nerves are blocked in the interptery- 
goid triangle. For the former block the injection 
is made in a transverse direction with the mouth 
open just below the articular tubercle. At a depth 
of 4 to 5 centimeters the needle will come in con- 
tact with the bone. The needle is now pulled 
slightly back and 5 to 6 cubic centimeters of no- 
vocain are deposited. The optimal effect of the 
nerve block presents itself in about 1o. minutes. 


A. SMALL CANCERS CLOSE TO ANGLE OF MOUTH 


These tumors are of the size of a quarter and lie 
just behind the angle of the mouth. They involve 
only the mucous membrane, do not penetrate, are 
freely movable, and do not adhere to the skin. 
Cancers lying in the angle itself and involving the 
lips are not discussed here and must be operated 
on in a different manner. 

Patient is placed in a half-sitting position on the 
operating table. The region around and under 
the growth is infiltrated with the anzsthetic; it is 
best to insert the needle in the skin at the angle 
of the mouth. The mouth is opened, an assistant 
stands behind the head of the patient and retracts 
both lips with the index fingers, pressing the tu- 
mor forward with the thumb. The ulcer is cir- 


Fig. 24. Result after operation 
for growth involving muscles and 
retromaxillary region. 


Fig. 25. Result after operation 
for growth involving muscles. 


cumscribed with the cautery about 1 centimeter 
away from its margin into the normal tissue. The 
cautery then penetrates into the tissue, the freed 
margin is picked up with a forceps and the tumor 
separated from its base. Generally there is no 
bleeding at all. If bleeding occurs, the cautery is 
pressed on the bleeders. After haemostasis has 
been established, a strip of iodoform gauze is 
applied on the wound, its end hanging out at the 
angle of the mouth. However, this is not essential. 


B. SMALL CARCINOMATA AT SITE OF PREDILECTION 


Such growths not larger than the size of a penny 
even if they involve the gingiva to a slight extent, 
may be approached through the mouth and burned 
out with the cautery as described under A, 
provided the mouth can be opened satisfactorily. 
However, it is safer to enlarge the orifice by an 
angular incision which is formed by an incision 
made in the nasolabial fold and a horizontal line 
from this fold to the cornerof the mouth. I advised 
this method instead of the transverse incision 
of the cheek,' because it gives a better exposure 
and the resulting scar is almost invisible in a few 
weeks even in women and beardless men. The 
transverse incision often leaves a deep, bound 
down scar, which is especially conspicuous if the 
face becomes oedematous after the operation, as 
is often the case. 

The patient is placed in a half-sitting position. 
A dermal wheal is made in the region of the angle 
of the mouth, and from this point the nasolabial 
fold and the whole cheek is infiltrated. If there is 
gingival involvement the third branch of the tri- 
geminal nerve must also be blocked. 

An incision is made in the nasolabial fold down 
to the level of the corner of the mouth; and a 


1 Zentralbl. f. Chir., 1920, No. 26. 
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Fig. 26. Fig. 


lig. 26. Large defect of cheek. 
Fig. 27. Large defect of cheek. 


transverse incision connects the lower end of this 
incision with the angle of the mouth. (Fig. 1). 
The transverse part of this incision is made 
through all layers, the oblique part is only carried 
through the skin, subcutaneous tissue, and super- 
ficial muscles. If this does not provide enough 
room, all layers, including the mucous membrane, 
can be separated. The transverse incision is con- 
tinued but only in the mucous membrane to about 
1 centimeter from the carcinomatous ulcer; the 
opening of the Stenon’s duct is preserved above 
the incision. The cut margins are pulled apart, 
somewhat undermined and a semicircular blunt 
écarteur inserted. The ulcer is circumscribed and 
dissected from its base with a cautery as de- 
scribed under A. 

If the ulcer has invaded the gingiva, the teeth 
in this region should be extracted, the gums and 
periosteum lifted and pushed aside with an eleva- 
tor. The alveolar processes are chipped off with a 
Luer forceps. The resulting wound surface must 
be thoroughly cauterized. 

After a complete haemostasis has been estab- 
lished, which if necessary at all is made with the 
cautery, a strip of iodoform gauze is applied on 
the wound surface. 

The mucosa is sutured with catgut and the skin 
with finest silk. If the muscle has been cut in the 
nasolabial fold, it is united with a few catgut 
sutures, 


C, CARCINOMA OF UPPER OR LOWER BUCCOGINGI- 
VAL REFLECTIONS OF MUCOUS MEMBRANE 
The method described under B also can be 
applied in cases in which the carcinoma is situated 
in the upper or lower buccogingival reflections of 





27. Fig. 28. 


Fig. 28. Result in case with large defect of cheek. Man- 
dible has also been removed. 


the mucous membrane. The tumor may originate 
in the buceal mucosa and involve the gingiva, or 
vice versa, provided not more than one-third of 
the mucous membrane is involved, so that after 
the excision with the cautery at least one-half of 
the mucosa is available. If the cancer invades the 
gingiva or the floor of the mouth, it can also be 
approached in this manner. Here again, teeth 
should be extracted at least 1 to 1.5 centimeters in 
front and behind the tumor, the periosteum is 
removed even if it is apparently normal, and the 
alveolar processes are bitten off. The cautery is 
again applied on the resulting wound surface. 
The slightest involvement of the musculature 
of the cheek or of the skin is a contra-indication to 
this method and requires a plastic procedure. 


D. LARGER TUMORS INVOLVING MUSCLES OR RE- 
TROMAXILLARY REGION 


In this group we have patients whose tumors 
are larger than those described under A, B, and C, 
or in whom the muscles are involved, or the re- 
tromaxillary region invaded. In the latter case, 
the cancer lies in the posterior corner of the buccal 
pouch and manifests itself in a restricted opening 
of the mouth. However, the skin is still intact. 

In these cases the removal of the mucous mem- 
brane, together with other infiltrated structures, 
should be as extensive as possible and should be 
followed by a plastic operation. The skin of the 
face should be entirely free from cancer, freely 
movable, and one should be able to pick it up in 
folds. 

For operation, the patient is placed in a half- 
sitting position with the head bent backward, and 
a small bolster placed under the shoulders. The 
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Fig. 31. Extensive skin in- 
volvement. 


Figs. 29 and 30. Before and after operation in patient with extensive defect of 


skin. 


patient lies on the back and his head is turned 
toward the normalside. The anesthetic is injected 
into the second and third branches of the trigem- 
inal; the local field is blocked; and the cheek and 
submaxillary region are infiltrated. 

An angular incision starting from the angle of 
the mouth extends straight downward and is con- 
tinued in a transverse line running parallel and 1 
centimeter above the mandible as far as the angle 
of the mandible (Fig. 2). The flap is dissected up 
from its base and pulled upward with sharp re- 
tractors (Fig. 3). Now the mucous membrane is 
incised and is removed with scissors and forceps 
for a distance of possibly 1.5 centimeters away 
from the carcinomatous ulcer. The more normal 
tissue that is removed, the better. At all events, 
the mucosa should be removed downward to the 
reflection on the gingiva; upward if -the upper 
gingiva is quite intact, it is a good plan to leave 
a margin of a half centimeter; if, however, the 
growth reaches up to the upper gums or even 
infiltrates them, this advantage can by no means 
be considered. 

In cases, in which tumor invades the gums, the 
corresponding teeth as mentioned above should 
be extracted. They are usually loose. Gums with 
periosteum are pushed back, the alveolar proc- 
esses clipped off, and the whole surface cauterized. 

Together with the mucosa the whole muscula- 
ture of the cheek should be removed. Also the 
fat layer of Bichat, which can be pulled out easily, 
should be included. The external maxillary artery 
and the anterior facial vein enter the soft parts 
of the cheek at the anterior border of the masseter 
muscle and should be here tied and cut. . 


The removal of the soft parts of the cheek is 
best started in the front, then the tissues are cut 
below and above. If necessary, gums and alveolar 
processes are disposed of in the way described. 
In this manner the posterior attachments of the 
ulcer are the last to be removed (Fig. 4) so that 
one can cut them under visual control and re- 
move as much as possible of the fat in the inter- 
pterygoid region. During this last step a branch 
of the internal maxillary artery or the artery itself 
may be injured so that it is an advantage to see 
clearly and to have the whole oral cavity cleaned 
out in order to catch and tie this vessel. 

After the growth is removed, the wound surface 
of the mouth is covered with gauze and the 
operator changes gloves. 

Next the defect of the mucosa must be cor- 
rected. In cases in which the skin of the sub- 
maxillary region is intact, this can be done accord- 
ing to Gersuny’s method. The region is painted 
once more with a weak iodine solution. Corre- 
sponding to the size of the defect a flap is outlined 
(Fig. 5), which remains in contact with the peri- 
osteum of the mandible only for a distance of 1 to 
1.5 centimeters. The flap should be as wide as the 
defect and sufficiently long, so that when the 
mouth is opened the point of the flap reaches up 
to the upper end of the defect without tension. 
The upper margin is formed by the lower margin 
of the transverse incision, which has been made to 
form the flap. From here two parallel incisions 
are made downward at a right angle, and the 
lower margin of the flap is well rounded out. It is 
best to undermine this flap, together with the 
platysma, up to the lower margin of the mandible. 
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The connection with the mandibular margin 
must be carefully protected, as this narrow bridge 
insures the nutrition of the flap. 

Through this undermining, the submaxillary 
region is well exposed and gives us opportunity to 
remove the lymph glands. It is best to remove all 
the lymph glands together with the submaxi!lary 
gland and fat in one mass, so that a clear anatomi- 
cal picture of the musculature is ultimately ob- 
tained. There are usually three lymph nodes 
here but there may be more. 

The dissection is started at the posterior border 
by exposing the posterior margin of the sub- 
maxillary gland. This is generally covered by the 
posterior portion of the digastric muscle. The 
common facial vein appears at this point, crossing 
over the muscle and the salivary gland. It should 
be dissected out (Fig. 8) and cut between two 
ligatures. This vein is now followed along its 
tributaries, the anterior and posterior facial veins, 
whereby one or more accessory lymph nodes are 
encountered. The posterior vein is followed in 
its course to the lower pole of the parotid gland 
and here divided between two ligatures. Lymph 
nodes found here are excised. The return now to 
the posterior border of the submaxillary gland 
which is lifted up, whereby the posterior portion 
of the digastric muscle is exposed. We now 
dissect down along the border of this muscle. In 
lifting up the submaxillary gland, the external 
maxillary artery, which enters this region from 
behind the posterior part of the digastric muscle, 
is put on a stretch, pulled forward with a forceps 
(Fig. 9), and cut between two ligatures. A small 
branch tending upward is often visible. This as- 
cending palatine artery is also clamped and tied, 
as it may give rise to considerable hemorrhage. 
After the two main vessels are cut, the posterior 
part of the submaxillary gland can be lifted out 
entirely from its bed. Now the anterior portion 
of the digastric muscle is freed from fascia and 
fat, during which a few superficial veins may be 
encountered. Next the upper border of the gland 
is exposed and we see the three constant lymph 
nodes between submaxillary gland and mandible 
(Fig. 10). The surgeon penetrates into the space 
between these two structures and lifts out the 
group of lymph nodes with the upper border of 
the submaxillary gland. The tied stumps of the 
facial vessels are hereby pulled out, too. Some- 
times a few smaller veins must be tied. The fore- 
most member in the lymphatic chain lies in the 
niche between the mylohyoid muscle, the anterior 
portion of digastric and mandible. Here the 
submental artery must be clamped, as this artery 
communicates with the same artery from the 


other side and may give rise to disagreeable bleed- 
ing. Now the whole group of lymph nodes, to- 
gether with the submaxillary gland, is freed and 
hangs only on a narrow process of the salivary 
gland, which, together with the Wharton’s duct, 
leaves this region behind the border of the 
mylohyoid muscle. This is clamped, tied (Fig. rr), 
and cut. This completes the cleaning out of the 
submaxillary region. Its whole content is re- 
moved in toto. 

Now the deep upper cervical lymph nodes 
should be inspected. The anterior border of the 
sternocleidomastoid muscle is retracted, the 
fascia behind the posterior portion of the digastric 
is excised. Thus the lymph glands lying on the 
internal jugular vein are exposed. They are re- 
moved in such a way that the vein is bluntly 
exposed with a small sponge and the lymph 
glands with adjoining fat are pushed off. Small 
vessels which enter the lymph glands are clamped 
and tied with finest catgut. Care must be taken 
not to injure the internal jugular vein and the 
accessory nerve which runs amid these lymph 
glands. 

The wound on the neck is well covered with 
sponges and we return to the flap. This hangs as 
described above, on the outer surface of the man- 
dible on a narrow base. To mobilize the flap 
better, in order that it may be turned into the 
mouth satisfactorily, it is advisable to incise the 
periosteum about 1 centimeter above the mandib- 
ular margin on the inner surface and to lift it up 
as far as the external border. The gauze packs 
are now removed from the mouth, the patient 
is asked to open the mouth and the flap is turned 
into the oral cavity, its margins being sewed to 
the margins of the defect (Fig. 6). I prefer to 
suture from the inside, always using catgut for the 
mucosa. The suture from the inside is facilitated 
if the surgeon changes places and goes over to the 
normal side of the patient. One begins with su- 
turing the posterior margin of the flap to the pos- 
terior border of the defect in the mucosa. No 
sutures are placed below, as this might endanger 
the nutrient base of the flap. Therefore, when the 
posterior margin is completed, the lower border 
of the flap is united with the mucous margin on the 
upper gums, if any such margin is present. If not, 
the subcutaneous tissue of the flap is sutured to 
the periosteum and musculature of the upper jaw 
with a few catgut sutures, which are tied from the 
outside and not from the oral cavity. Very exact 
union must be made between anterior margin of 
the flap and anterior border of the defect, which 
is the margin of upper and lower lips. It is wise to 
unite the cut edges of mucous membrane on the 
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upper and lower lip first so as to form a satisfac- 
tory angle of the mouth. 

Gloves are now changed again. The cervical 
wound is revised and a drain with the point under 
the mandible inserted (Fig. 7). The skin is closed 
in the direction from below upward. It may 
be necessary to lengthen the originally transverse 
incision in front and behind and to mobilize the 
resulting quadrangular flap in order to get a su- 
ture line without tension. This is very important 
because a sure and safe covering of the reflected 
flap should be accomplished. If this is not the 
case, disagreeable fistula may develop, through 
which saliva or even food particles may be dis- 
charged. 

Next, the facial flap is turned down and su- 
tured into place. The suture material should be 
very fine, but resistant, silk. 


Ek. CARCINOMA WITH SKIN INVOLVEMENT 


If the carcinoma has also involved the skin, 
this must be excised extensively in normal tissue 
and the defect covered. A plastic of the skin of 
the cheek alone is just as inadvisable as a sub- 
stitution of the mucosa without cutaneous cover- 
ing. In both instances one can count on a marked 
contraction of the uncovered surface. If the de- 
fect of the mucosa is not attended to, a locked jaw 
will result; not covering the skin will result in a 
cosmetic failure. Thiersch grafts are just as in- 
effective. The slightest marginal necrosis, or the 
cutting through of a suture, will result in a fistula 
which requires a reoperation and union may not 
be secured. It is, therefore, important in cases of 
such defects to close both skin and mucosa in a 
reliable manner. 

If the loss of skin is not too extensive, a recon- 
struction from the face itself is usually feasible. 

The procedure is similar to that described under 
D, except that instead of beginning witha rectang- 
ular incision, which forms the facial flap, one begins 
with the excision of the carcinomatous skin or 
with the skin still intact, which is bound down to 
the underlying tumor (Fig. 12). This carcinom- 
atous area, if it is not too large, should be excised 
in round or oval form. In case the angle of the 
mouth does not need to be excised, a transverse 
incision connects the angle with the anterior mar- 
gin of the excision. First the carcinoma is ex- 
tirpated from the mouth as described under D. 
Now the extent of the defect is measured and if 
suitable, a Gersuny flap is formed in the sub- 
maxillary region (Fig. 13). The submaxillary 
region and the upper deep cervical lymph nodes 
are removed and Gersuny’s flap as shown under 
D is sutured into the defect of the mucosa. To 


cover the skin defect an incision is carried along 
the margin of the mandible which turns upward at 
the angle of the jaw and reaches the level of the 
zygomatic arch before the ear (Fig. 14). Through 
this incision the entire skin of the face up to the 
orbit and zygomatic arch is mobilized. Now the 
skin can be easily drawn forward into the defect 
(Fig. 15), the margins being united with fine silk. 
Secondary defects do not remain as a rule, es- 
pecially if at the periphery of the wound a few 
sutures are made in the radial direction. 

Figure 25 shows a case operated on in this 
manner. 

F. CASES WITH EXTENSIVE SKIN DEFECT 

If the defect of the skin is extensive or even 
involves the submaxillary region, the flap can be 
outlined in such a manner that some more skin is 
taken from the temporal region. The incision 
described under E is continued upward before 
the ear toward the temple, then turned back with 
a curve, and carried down to the region of the 
upper orbital margin (Fig. 17). This results in a 
large flap, the base of which is in the zygomatic 
region. After adequate mobilization the defect 
can be covered very nicely (Fig. 18). A secondary 
defect may sometimes ensue in the temporal 
region and is covered by a Thiersch graft. 


G. LARGE DEFECTS OF THE CHEEK 


For very large defects of the cheek, great flaps 
from the hairy portion of the skull are the best. 
These are made, according to Esser, with nothing 
but the temporal artery as a nutritional stem. 
An incision is made before the ear straight up- 
ward as high as the lower margin of the flap is 
planned. The flap is mapped out in quadrangular 
or circular form so as to fit into the defect (Fig. 20) 
and the temporal artery with the concomitant 
vein is dissected clear out of the surrounding fatty 
tissue, great care being taken not to injure the 
vessels. Special care must be exercised at the 
origin of branches, which must be well isolated 
and tied; and at the lower margin of the flap 
where the vessels enter. Only after a complete 
isolation of the temporal artery and vein should 
one cut out the flap. The incision should pene- 
trate down to the temporal fascia or to the bone, 
and it is best to pull down the skin flap from 
above, the flap hanging only on the narrow stem 
of the temporal vessels (Fig. 21). If the defect in 
the skin reaches laterally to the pre-auricular in- 
cision, then the whole flap with the artery, after 
a satisfactory twist, is laid into the defect. How- 
ever if a strip of normal skin lies between the 
defect and the incision which exposed the tem- 
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poral artery, then one can connect the two by a 
horizontal incision into which the temporal vessels 
are laid, or the skin can be undermined and the 
flap pushed through subcutaneously. All wounds 
on the face are united with finest silk. The second- 
ary defect in the temple is covered with a 
Thiersch graft (Fig. 22). Figures 26 to 28 show 
the result in three such cases; in Figure 28 the 
right half of the mandible has been removed. 


H. GROWTHS INVOLVING THE MUCOSA 


The flap of Gersuny which we take from the 
submaxillary region to covera defect of the mucosa 
after an excision for buccal carcinomata, some- 
times can not be used. This is true in recurrences, 
in which the submaxillary lymph glands have 
previously been removed, in the presence of scar 
of some other origin which makes the submaxil- 
lary skin unavailable or finally in cases in which 
the carcinoma has involved the periosteum or the 
mandibular bone itself, so that the periosteal flap 
cannot be used to supply the skin with blood. In 
such cases the mucosa is best supplemented by a 
skin flap from the masseteric and parotid region, 
the basis of the flap being the masseter muscle. 
I originally advocated these flaps to cover defects 
in the pharyngeal wall, but they also do well as 
substitutes for buccal mucosa. In cases in which 
the whole lower jaw has to be removed, this 
masseteric flap is equally useful although in some 
cases a lingual flap will be sufficient. 

In forming a masseteric flap, a piece of skin is 
excised, the upper margin of which corresponds 
approximately to the middle of the masseter 
muscle, the lower margin extending more or less 
distant from the mandibular margin in the cer- 
vical region. It is two and a half to three fingers 
wide. This flap is circumscribed entirely (Figs. 16 
and 20) and dissected up from its base on the neck 
but left in connection with the masseter muscle. 
The border of the muscle is exposed at the lower 
margin of the mandible and the masseter, together 
with the periosteum is pushed off from the bone 
whereby the flap is mobilized and may be turned 
in with its epithelial surface toward the oral cavity 
(Figs. 17 and 21) and fixed there with catgut su- 
tures. These sutures are best tied from the inside. 
As a larger skin defect is usually present, this 
flap is covered at the same time with a skin flap, 
as described under F and G. 

In case the lower jaw is removed, the defect of 
the mucosa may be substituted by the mucous 
membrane of the floor of the mouth or of the 
tongue. The incision in the floor of the mouth 
constitutes the free margin of the flap. Two 
parallel incisions, which are carried at a right 


angle to the longitudinal axis of the tongue cir- 
cumscribe this flap, which is turned down to a 
thickness of approximately 2 to 3 millimeters into 
the defect and sutured to the edges of the lips, 
upper gums, and palatine arch. 

A bone involvement may occur in the early 
stages of buccal carcinoma. Therefore, as men- 
tioned several times, if the tumor has reached the 
gums, the alveolar processes should be chipped 
off and the teeth in that region extracted even if 
there is no macroscopic involvement. The wound 
surface is cauterized. However if the alveolar 
process is manifestly involved, the body of the 
mandible should be bitten out with Luer forceps 
or with the chisel all around the alveolus, but 
still maintaining the continuity of the bone at 
the lower margin. If the carcinoma has destroyed 
the body of the lower jaw, it is wise to remove the 
corresponding whole side of the mandible. This 
procedure is also indicated, when the growth has 
reached the groove between the alveolar process 
and the ascending portion of the jaw. In tumors 
of typical location at the posterior angle of the 
buccal pouch this occurs quite often. When the 
opening of the mouth is restricted, this pathology 
may be anticipated. Carcinomatous lymph 
glands may adhere or break into the bone. At any 
rate it is advisable to visualize with an X-ray 
picture how serious is the involvement of the 
mandible. The X-ray will not only facilitate 
an adequate orthodentic preparation of the 
patient with an immediate prosthesis but also 
helps to establish the plan of operation. The 
upper jaw is more seldom involved than the lower 
jaw. A partial removal of the bone in the first 
case can be more easily made without endanger- 
ing. the thoroughness of the operation. At this 
point we wish to mention only the technically 
important points in a one-sided enucleation of the 
mandible for buccal carcinoma. 

If the enucleation of the mandible has been 
decided upon previous to the operation, then the 
bone has to be removed in one piece with the buc- 
cal carcinoma and submaxillary lymph glands. 

If the skin can be saved, that is if it is com- 
pletely intact and freely movable above the tu- 
mor, the incision is made from the angle of the 
mouth down to the submaxillary region bending 
at the height of the hyoid bone into a horizontal 
incision. The skin is dissected up and first the 
submaxillary region is exposed. The lymph 
glands with the submaxillary gland are removed 
en masse as described under D with the only 
exception that the connections with the mandible 
remain undisturbed. It is advisable to expose be- 
hind the posterior portion of the digastric the 
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external carotid artery and divide it between two 
ligatures. ‘The operation is now carried out prac- 
tically in an anemic field. After the upper deep 
cervical lymph nodes have been removed, the 
cervical wound is covered with a compress. Next 
the skin flap of the face is lifted up. Following 
the first vertical incision in the face, all soft parts 
are divided down to the bone, which is cut with a 
Gigli saw. Sometimes the extraction of a tooth 
may have to precede this. Now the mandible is 
dislocated outward and all soft parts are divided 
between the floor of the mouth and the lower jaw. 
Thecarcinomaof the mucous membrane is excised 
and the superior and posterior attachments cut 
well away in normal tissue. With the exception of 
the facial skin flap, which has been turned up, all 
soft parts of the face are kept in one block. The 
masseter muscle is dissected away from the as- 
cending portion of the mandible externally; in- 
ternally the inner pterygoid muscle is separated 
from the bone. The mouth is opened as widely as 
possible, the coronoid process is pulled forward, 
and the tendon of the temporal muscle cut or the 
process itself bitten off. The mandible can now be 
twisted out of the joint. The defect of the mu- 
cosa is covered either by a masseter flap as pre- 
viously described, this flap being prepared pre- 
vious to the enucleation of the mandible, or a 
musculomucous flap can be taken from the floor 
of the mouth and the lateral surface of the tongue. 
Finally the skin flap is turned down and ample 
drainage is provided with rubber tube and gauze. 
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If the skin of the face is involved or bound 
down to the tumor, it is not permissible to use 
any part of it for a flap but the whole region must 
be excised and covered with plastic procedures as 
described under F and G. 


AFTER-TREATMENT 


The wounds of the face should be left uncovered 
if possible. I generally spray them with xero- 
form powder. Thiersch grafts are covered with 
tin foil. Wounds in the neck and on the skull are 
covered with gauze in the ordinary manner. 
Rubber drains are removed the day after the 
operation; gauze drainage is not removed until 
after eight days. 

Most important is the prevention of pneumonia. 
The patient must be protected against becoming 
chilled, must be kept in the sitting position, and 
above all guarded against aspiration. In minor 
procedures in which the carcinoma is removed 
through the mouth or with an additional nasola- 
bial incision the patient is allowed to use the 
drinking tube after 24 hours; after all other opera- 
tions the patient is fed with a rubber catheter 
through the nose for 8 days. One-half of a gram 
of quinine intravenously on the day of operation 
and the following day is useful. In case of bron- 
chitis, expectorants and warm inhalations are 
given. 

If a pneumonia should develop, intramuscular 
injections of the patient’s own blood are admin- 
istered. 
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SURGICAL CLINIC OF PROFESSOR ARCE 
OF THORACOTOMY WITH FREE PLEURA 


By Dr. JOSE ARCE, Buenos Arres, ARGENTINA 


/Y\HORACOTOMY with free (non-adherent) 
| pleura is done for the purpose of exploring 
the lung, the mediastinum, or the diaphragm, 
or of carrying out some particular operation 
upon those structures. In either case the opera- 
tion may be called costal when one or more ribs 
are resected, or intercostal when the thoracic 
cavity is opened through an intercostal space. 
Ordinarily we perform thoracotomy for tumors 
of the mediastinum or lung, for foreign bodies, and 
for diaphragmatic hernia. We have to deal usu- 
ally in tumor cases with hydatid cysts, so com- 
mon among us. 


DANGERS AND COMPLICATIONS 

With the operative procedure which we are 
about to describe complications and other incon- 
veniences are rarely encountered. When, in spite 
of everything, such complications do appear they 
are as follows: 

1. During the operation we may have respira- 
tory difficulty, cough, and hemoptysis. The 
respiratory difficulty may vary from slight dyp- 
noea to asphyxia. It occurs, particularly, when 
the lung is not completely collapsed or is moved 
abruptly. Cough and hemoptysis appear to- 
gether in the course of pneumotomy and cannot 
be prevented because it is impossible to avoid 
the penetration of blood into the cut bronchioles. 

2. After the operation we may have an ac- 
cumulation of blood, or of serous or serosanguine- 
ous exudate in the dependent portion of the 
pleural cavity; pneumonias or bronchopneumonias 
immediately around the site of the pneumotomy 
or pneumectomy. ‘The first of these complications 
may be suspected when, without evident cause, the 
temperature remains between 37 degrees and 38 
degrees after the fourth or fifth postoperative day. 


PREPARATION OF THE PATIENT 


In one of the stages of the patient’s preparation 
lies the chief interest in our method of operation. 

1. Hygiene of the mouth. This is carried out 
with the greatest care in order to prevent or lessen 
pulmonary complications; in fact our clinic is pro- 
vided with a dentist who is specially trained for 
this work. 

2. Rest and the treatment of any co-existing 
functional cardiac, hepatic, or renal upset. 


3. Preliminary pneumothorax. This is carried 
out as follows: (a) roentgenography and localiza- 
tion of the lesion; (b) injection of 300 to 500 cubic 
centimeters of nitrogen into the pleural cavity (if 
nitrogen is not available, use air); (c) 2 days later, 
roentgenography and injection of 500 to 700 cubic 
centimeters of nitrogen into the pleural cavity; 
(d) 2 days Jater, roentgenography and further in- 
jection of 700 to 1,000 cubic centimeters of nitro- 
gen into the pleural cavity; (e) another roent- 
genogram to localize the lesion in the presence of 
complete pneumothorax. 

The roentgenograms which precede the injection 
of nitrogen are not indispensable, but are useful 
for the appreciation of the degree of pneumothorax 
and the localization of the tumor or foreign body 
which may vary after each injection of gas into 
the pleural cavity. When the resultant pneumo- 
thorax is insufficient,the number of injections may 
be increased, or the quantity may be increased on 
occasion. Ordinarily 2,000 cubic centimeters of 
nitrogen in three injections suffice. 

If at the time of making the first puncture the 
manometer of the injection apparatus shows the 
needle is not in the cavity (adherent pleura of 
greater or less degree), one may puncture in 
other sites until free pleura is encountered; if free 





Fig. 1. Schematic drawing of right hemithorax showing 
hydatid cyst of the lung which is in collapse on account of 
the artificial pneumothorax previously carried out. 
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Fig. 2. Incision of the soft parts down to the rib, the 
periosteum of which is cut with a knife. 


pleura is not encountered after three or four 
punctures, one may conclude that an adhesive 
pleurisy exists which renders unnecessary pre- 
liminary pneumothorax. 


OPERATION 


1. One-half hour before the operation, an in- 
jection is given of 1 cubic centimeter of sedol (2 
centigrams of sparteine, 6 milligrams of morphine 
and 1s of a milligram of scopolamine). 

2. The field of operation is painted with tinc- 
ture of iodine and alcohol. 

3. Local anesthesia with 4% or 1 per cent novo- 
cain in a solution recently made and sterilized 
without raising the temperature over roo degrees 
C. If the thoracotomy is costal the infiltration of 
the field with the anesthetic is carefully done to 
include all the skin which covers the rib that is to 
be resected and the adjacent intercostal spaces. 
If the thoracotomy is intercostal the infiltration 
should include the skin of the chosen intercostal 
space and that which covers the two ribs on 
either side. 

After the skin is anesthetized, one of the inter- 
costal nerves should be infiltrated anteriorly and 
posteriorly as should also the corresponding 
muscular planes in the same zone. In order to 
infiltrate the intercostal nerves efficiently it is 
necessary to push the point of the needle upward 
into contact with the inferior border of the corre- 
sponding rib. 

4. From this point our description will refer to 
a thoracotomy with costal resection; it should be 
easy to apply the description to a case of inter- 
costal thoracotomy. 

The incision covers the skin and subcutaneous 
tissue over an extent of not less than 15 centi- 
meters; in case the diaphragm or mediastinum is 


Fig. 3. Resection of a part of the rib which has previous- 
ly been deprived of its periosteum. 


to be explored, it is best to make the incision at 
least 20 centimeters in Jength. 

5. The operative field is isolated from the sur- 
rounding skin with two compresses which are 
fastened to the edges of the skin wound. 

6. Section of the muscles is made so as to ex- 
pose the bone through the full length of the 
wound. The vessels are clamped and ligated. 

7. The periosteum is incised throughout the 
extent of the wound and the rib denuded with an 
instrument. If, at this stage of the operation, the 
patient complains of pain the intercostal nerve is 
again infiltrated at the lower border of the rib in 
the anterior and posterior portions of the wound; 
one infiltrates also the intercostal muscles along 
the superior border throughout the extent of the 
wound. 

8. When once the rib has been completely de- 
nuded, it is resected by cutting through it an- 
teriorly and posteriorly. Thus is exposed to view 
the periosteum which covers the internal surface 
of the rib and, beneath it, the parietal pleura. 
In some cases, when the previous pneumothorax 
has been incomplete, it is possible to see the lung 
ascending and descending beneath the pleura in 
relation to the movements of expiration and in- 
spiration. If necessary, hemostasis is attended 
to. 

g. The pleura is opened throughout the extent 
of the wound; if the pneumothorax is complete 
the patient suffers no pain; if it is not, the lung 
breathes and then the patient may feel respiratory 
embarrassment and may even cough; these 
phenomena are made to disappear immediately by 
restraining the lung with a warm moist compress 
so as to secure complete collapse; after this a rib 
separator (Tuffier, Sauerbruch) is placed in the 
posterior portion of the wound; when the separa- 


Fig. 4. Incision into the pleural cavity. The lung is 
found in collapse because of the pneumothorax. 


tor is opened the adjacent ribs are pressed upward 
and downward, respectively, and the wound opens. 

10. Exploration. At this stage one may ex- 
plore the heart and the great vessels, the lung, the 
mediastinum and the diaphragm. It is apparent 
that when one has to deal with a diaphragmatic 
hernia, thoracotomy must be made at the level of 
the seventh or eighth rib; also if there is a cyst 
of the superior pulmonary lobule thoracotomy 
should be made correspondingly at the level of 
the tumor; third, fourth, or fifth rib, according 
to the individual case. When the exploration has 
been made and the diagnosis confirmed or altered, 
one continues the operation. 

11. Let us suppose the case is of the type most 
frequent among us, i.e. a hydatid cyst. With 
Hartmann’s forceps, or another similar instru- 
ment, which injures the lung as little as possible, 
the lung is fixed at four cardinal points about the 
tumor and drawn up to the wound. The pleural 
cavity is protected as much as possible with com- 
presses moistened in warm sterile water. 

12. Treatment of the cyst. If an aspirator is 
at hand the cyst is punctured and its contents 
aspirated, having done which, the lung is incised 
at the site of the puncture orifice in order to lay 
open the cyst cavity well. If an aspirator is not 
at hand the cyst may be incised directly and its 
contents evacuated with gauze sponges mounted 
on a long forceps. Intracystic manipulations, 
both aspiration and rubbing of the cvst walls with 
compresses frequently provoke cough. The “toi- 
lette” of the cystic cavity must be made with 
care and in the same manner whether one is deal- 
ing with a sterile cyst or an infected one. 





Fig. 5. A retractor separates the ribs so that the cyst 
and lung are more readily accessible. 


13. If the content of the cyst is sterile, the 
wound of the lung is sutured with deep and super- 
ficial interrupted catgut stitches to provide hamo- 
stasis and prevent all communication between 
the cystic and pleural cavities. 

14. If the content of the cyst is infected the 
edges of the pulmonary wound are secured to the 
border of the thoracic wound in order to drain 
the cystic cavity. 

15. In order that the junction of pulmonary 
and thoracic wounds shall be secure and prevent 
all communication between them and the pleural 
cavity, it is not sufficient, as a rule, to suture the 
lung to the parietal pleura and costal periosteum 
which form together the deepest layer of the 
wound; it is necessary to suture the lung to the 





Fig. 6. With forceps the cyst is brought into the wound 
and the cyst punctured and aspirated. 
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If the content of the cyst should be found 
sterile the cyst may be aspirated and the wound closed 
without drainage. 


Fig. 7. 


thoracic muscles by which means the closure is not 
only made secure and firm but the wound is com- 
pletely divorced from the pleural cavity, infection 
of which is always so grave a complication. 

16. When the junction is completed between 
lung wound and thoracic muscles, the muscle it- 
self is closed throughout the remaining portion of 
the wound, care being taken to close the pleural 
cavity completely. 

17. A drainage tube is placed in the pulmonary 
cavity and the skin sutured, leaving the opening 
just large enough for the above tube. 

18. If, in place of drainage of the cystic cavity, 
the pulmonary wound is sutured the lung is left 
free in the pleural cavity and this cavity is 
cleansed with great care. 

19. A dressing of gauze and a large amount of 
cotton is applied in order to completely isolate the 
wound. 

POSTOPERATIVE CARE 

When the operation is over the patient is carried 
to his bed where he is made to sit upright and is 
protected from cold or sudden changes of tempera- 
ture, particularly during the first 8 or ro days. 

If the wound has been drained, it is necessary 
to change the dressing daily; if not, the dressing is 
not removed until the seventh day, unless there 
should be elevation of temperature, local pain, or 
other symptoms which necessitate examination of 
the wound at an earlier period. 

It is well to watch daily the function of the cir- 
culatory and digestive systems. Beginning with a 
limited liquid diet, food may be increased rapidly 
until by the fifth or sixth day the intake may 
correspond with that during normal health. 


Fig. 8. If the content of the cyst is infected or for other 
reasons it is not best to close the cystic cavity, the cyst 
walls are sutured to the borders of the thoracic wound. 


The possible complications encountered are: 

1. Serofibrinous or hemorrhagic drainage into 
the pleural cavity. This is signaled by moderate 
fever and pain in the side. Physical examination 
and roentgenography may help in the diagnosis 
especially when the drainage is of considerable 
amount, a rather rare occurrence. Ordinarily the 
drainage reabsorbs spontaneously, but if the 
fever or pain persists, it is well to do a puncture 
and aspirate the liquid after which the condition 
is cured. 

2. Perifocal pneumonia; and in the case of 
hydatid cyst, pericystic pneumonia. The diag- 
nosis is made by fever, dyspnoea, and physical and 
roentgenological signs of hepatization. It is com- 
batted in the same manner as ordinary pneumonia. 

3. Purulent pleurisy and septic bronchopneu- 
monia. These complications are not frequent and 
arise either from an operative infection, which in 
the present state of science it is possible to avoid, 
or from an oral infection or some other source, 
susceptibility of the patient being increased by 
his poor general health. These patients are treated 
as though they were suffering from a new malady, 
the operation already performed being taken into 
account. 

PROGNOSIS 

If complications do not supervene, thoracotomy 
is usually well borne and even when the operation 
is a severe one the prognosis is comparatively good. 
On the other hand the prognosis is considerably 
more grave in the presence of complications. If 
one excepts the cases of non-purulent pleural 
drainage, all the complications of thoracotomy 
have a very grave prognosis. 
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FROM THE LAHEY CLINIC 
THE TECHNIQUE OF THE TWO STAGE OPERATION FOR PULSION 


(ESOPHAGEAL 


DIVERTICULUM 


By FRANK H. LAHEY, M.D., F.A.C.S., Boston 


YF YNHE surgical treatment of pulsion cesopha- 
geal diverticulum was first suggested in 
1830 by Sir Charles Bell, who proposed the 

establishment of a fistula to empty the diverti- 

culum of its contents. This was practiced in 1877 

by Karl Nicoladoni in Vienna. 

Kluge in 1850 conceived the idea of excision 
which was first done in 1884 by Niehaus on a 
patient who had both a goiter and an oesophageal 
diverticulum. Niehaus first removed the goiter 
and when the symptoms were not relieved after 
15 days, excised the diverticulum. The patient 
died on the twenty-fourth day of haemorrhage 
from the superior thyroid artery. 

In 1892 von Bergmann reported a successful 
case of extirpation, and in the same year Theodore 
Kocher performed the operation with healing by 
first intention. 

A new method of procedure was proposed and 
practiced with good results by Girard in 1896, 
namely the invagination of the diverticulum and 
the suturing of the cesophageal walls. In a case 
operated upon in this manner by Waggett, the 
pouch came out again after 8 months, upon vio- 
lent sneezing of the patient, and on the second 
operation (excision), was found to occupy the 
same space as when first found. This procedure 
was elaborated in 1917 by Bevan who inverted 
the outer half of the sac and then buried the 
stump with a series of purse-string sutures. 

Diverticulopexy was proposed by Schmid in 
1912, who, in the dissecting room, fixed the bot- 
tom of the pouch at a higher level than its neck. 
In 1917 this was practiced by Hill on the living 
subject with at least temporarily good results. 

Up to 1910-1915 the popularity of surgical 
treatment of oesophageal diverticulum was in- 
hibited by the rather high mortality rate which 
followed one-stage operations on the diverti- 
culum because of leakage from the suture line or 
the ligature at the neck of the diverticulum, the 
cesophagus being notably unreliable in its ability 
to heal tightly after suture. It is to be recalled 
that the course of the diverticulum from its 
crigin at the level of the cricoid as it enlarges is 
downward beside the oesophagus behind the 
pretracheal fascia into the posterior mediastinum, 
and that when it is extracted from this location, 


its neck sutured and sac cut away, the leakage 
from the suture line, which so frequently follows, 
will naturally be downward into the mediastinum 
along the tract from which the diverticulum was 
removed. 

In 1909, therefore, a two-stage operation was 
proposed and done by Edwin Goldmann in 
Freiburg, the pouch being freed, its pedicle 
ligated with silk, the wound packed and the sac 
fixed to the surface of the wound. This resulted 
in sloughing of the diverticulum and on the 
eighth day a fistula was formed which healed in 
2 months. This two-stage method was improved 
by Murphy in that he implanted the sac in the 
wound with its neck unligated, thus preventing 
sloughing, and resected it 2 weeks after the first 
stage when the wound was granulating. 

In 1918 Judd reported a modification of this 
method whereby the edges of the skin were 
sutured to the neck of the sac, the wound closed, 
and the sac left as in an unopened colostomy, 
lying upon the skin. Ten to twelve days later, 
when healing had taken place within the wound 
and about the neck of the sac, it was cut away 
without an anesthetic and the portion of the sac 
lying in the canal dissected away down to the 
cesophagus. 

The use of this two-stage procedure, as has been 
so often the case in the recent progress of modern 
surgery, has provided a method by which a 
hitherto extremely hazardous surgical procedure 
may be made very much more safe, eliminating, as 
it does, when care is taken to prevent opening the 
sac during dissection, the danger of cellulitis of 
the neck and the almost universally fatal medi- 
astinitis. 

The skin incision is made from just above the 
level of the cricoid cartilage down to the clavicle 
along the anterior portion of the sternocleido- 
mastoid. It is carried down through the skin and 
platysma until the anterior border of the sterno- 
mastoid is identified and retracted outward. The 
outer border of the sternohyoid muscle is then 
identified on the inner side and the upper pole of 
the thyroid gland is readily recognized beneath 
and above this structure. The whole thyroid 
gland is then exposed by gentle separation and 
retraction outward of the sternomastoid muscle 
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Showing the exposure of the outer border of the 
thyroid with the edge of the sternohyoid retracted toward 


Fig. 1. 


the median line and the sternomastoid outward. The 
omohyoid has been cut between clamps and the relations 
between the common carotid artery, internal jugular vein, 
and outer border of the thyroid are shown. The structures 
in all of the illustrations are shown quite diagrammatically 
without their adherent and surrounding cellular tissue to 
make the surgical relationships stand out more clearly. 


and the internal jugular vein and common carotid 
artery from the external border of the gland (Fig. 1). 

This frequently brings into view the middle 
thyroid vein running from the internal jugular 
vein to about the center of the thyroid gland. 
This is ligated between clamps and tied, which 
makes it possible to lift the lobe of the thyroid 
up from its bed and rotate it toward the middle 
line, where it may be held by a small two-bladed 
retractor (Fig. 2). This exposes at once the upper 
portion of the trachea at its junction with the 
thyroid cartilage, and behind this may be seen 
the lateral walls of the esophagus. The posterior 
belly of the omohyoid at this point occasionally 
interferes with exposure of the oesophagus, and 
may be cut between clamps at its tendinous por- 
tion to facilitate the approach to the sac of the 
diverticulum. If the sac be small it will be behind 
the cesophagus, usually slightly to the left of the 
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midline just below the level of the cricoid cartilage. 
It may be grasped by blunt tenaculum forceps 
and gently pulled from behind the cesophagus, 
and the adhesions between the oesophagus and 
the wall of the sac freed as in the description in 
the following paragraph. If large, the dome-like 
top of the diverticulum sac with each act of 
swallowing may be seen to bulge up out of the 
mediastinum just above the clavicle at the 
lowest portion of the incision. With the employ- 
ment of novocain infiltration anasthesia, the 
conscious patient is able to assist greatly in the 
demonstration and removal of the sac, since he is 
able to elevate the whole sac at will by swallow- 
ing. This has been a great advantage and has 
made the removal much easier than in the cases 
in which we employed a general anesthetic. 

The sac is then grasped with tenaculum forceps 
and gentle upward traction made upon it 
(Fig.-3). Care must be exercised at this point, 
lest too vigorous traction upon the tenaculum 
forceps tear the wall of the sac, which is often 
thin, and thus produce what may be fatal leakage. 

With blunt scissors, as the sac is lifted from its 
bed, adhesions close to the sac may be separated 
and cut, the sac being gradually extricated from 
its position in the mediastinum until it is entirely 
delivered into the wound. In most cases the sac 
may be gently separated from its surroundings 
with but very little cutting. Fairly firm adhe- 
sions about the lower portion of the sac will, 
however, occasionally be found to interfere with 
its ready delivery. In such cases it is necessary 
that the severance of these adhesions be made 
close to the sac under direct vision and with 
good exposure, in order that pleura and thoracic 
duct be not injured. 

The complete delivery of the sac, particularly 
if it is a large one, often permits it so to fill and 
distend with air that it is a disadvantage, in 
that the size of the distended sac interferes with 
the exposure of its neck. Pressure upon the sac 
expels the air and also any mucus which is in the 
sac. In the patient operated upon with local 
anesthesia, this should not be done without a 
warning that some mucus may be expelled into 
the throat which he should be prepared to cough 
up. The large sacs, however, often tend to refill 
and distend with air. As soon as the sac is 
delivered from its position in the chest, a small 
gauze strip wrung out in warm salt solution 
should be introduced into the resulting cavity 
to protect it against possible infection should the 
sac be accidentally punctured, and also to pro- 
tect the pleura against possible rupture should 
violent: coughing occur. 
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Fig. 2. The thyroid rotated toward the midline. Attachment of the thyroid to 
the trachea was not shown in order that the relation between the trachea, oesophagus, 
and diverticulum might be shown. The great vessels are retracted and the top of 
the diverticulum grasped with Babcock’s intestinal forceps and partly pulled from 


the mediastinum. 


With the greater portion of the sac delivered 
into the wound (Fig. 3), it is next necessary to 
free thoroughly the adhesions of the sac to the 
cesophagus and to demonstrate clearly the por- 
tion of the sac joining it to the longitudinal 
cesophageal tube. Due to the fact that the neck 
of the sac is at its topmost point, as would be the 
opening of a jar, the sac extending down along 
the cesophagus becomes adherent to the cesoph- 
agus only along its anterior and internal walls. 


By gentle traction upward on the body of the 
sac, the adhesions between the sac and oesophagus 
are separated with scissors by alternate blunt and 
sharp dissection as is required until the neck of 
the sac is completely freed (Fig. 4, a). Care must 
be exercised in clearing the neck of the sac, lest 
excessive zeal result in the dissection being 
carried through the wall of the sac at the neck, 
causing dangerous leakage and possibly fatal 
soiling. 
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This illustration 


The sac delivered entirely. 
shows the cavity from which the diverticulum has been 


Fig. 3. 


delivered. The diverticulum is shown also partly dis- 
tended with air. 


The sac, having been freed of the adhesions 
about its neck on all sides, is now implanted in 
the wound. Stitches of fine catgut are placed 
between the edge of the sternohyoid muscle and 
the wall of the sac in front, and between the edge 
of the sternomastoid muscle and the wall of the 
sac in back, care being taken to see that these 
stitches are placed at the proper level on-the wall 
of the sac so that the cesophagus is not drawn out 
into the wound and angulated. This may be best 
accomplished by a rough measurement with the 
finger of the distance between the neck of the 
sac when the cesophagus is in its normal position 
in the middle line, and the point at which the 
sternomastoid and sternohyoid rest naturally in 
contact with the wall of the sac (Fig. 4, b and c). 

It is very necessary in placing stitches that care 
be exercised lest the stitches penetrate the sac 
walls too deeply, perforate the sac, and produce 
later an unsuspected leakage with wound infec- 
tion and possible mediastinitis. 

At the upper and lower limits of the sac, a 
stitch is placed through the sternohyoid in front, 
through the highest and lowest points of the sac, 
and through the sternomastoid behind, so that 
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the angles at the lowest and highest points of 
approximation of the muscles front and back are 
closed. 

A small cigarette drain is placed in the cavity 
in the mediastinum and brought out at the 
lowest angle of the wound, the skin is closed, 
and, if desired, also attached to the walls of the 
sac (Fig. 4,d). If the sac is a small one it will tend 
to retract into the wound, in which case it may 
be kept in its position on the neck for a few days 
by a stitch through the tip end of the sac, with 
care that it does not penetrate the sac, and then 
through the skin over the back of the chest, with 
traction on the skin to hold it outward. 

The sac is then covered with sterile boric oint- 
ment strips and the patient returned to bed. 

Patients, as a rule, are able to swallow imme- 
diately after the operation is over, due to the fact 
that the opening or mouth of the sac is no longer 
at its uppermost point and in the direct line of 
descent of food, as is the case when the sac 
extends downward into the thorax. In_ this 
position not only does the opening of the sac 
yawn open to catch focd, but as the sac enlarges 
from filling and makes traction downward on its 
neck, the true opening of the cesophagus is 
closed and assumes a lateral position. With the 
sac pulled up and implanted in the wound, the 
diverticulum opening immediately assumes a 
lateral position on the cesophageal wall, and 
traction upon the neck of the sac opens the true 
cesophageal opening, so that the course of 
swallowed material is in the proper direction. 

The sac is left in the wound for 10 to 12 days, 
at the end of which time the skin about the 
neck of the sac is infiltrated with novocain and 
the sac cut away, leaving the mucous membrane 
of the diverticulum flush with the skin. (Fig. 5,a). 
With Allis forceps the mucosa may be grasped 
at the skin level, and by means of blunt scissors 
gently separated from the submucosa (Fig. 5, b) 
down to the point where the mucus-lined canal 
joins the longitudinal cesophageal canal. The 
mucous membrane is amputated at this point 
(Fig. 5, c) and the canal packed with a boric 
ointment strip (Fig. 5, d). It is important to 
estimate the approximate distance from the 
level of the skin to the point at which the diver- 
ticulum joins the cesophagus and not to excise 
mucous membrane beyond this probable point. 

Following the removal of the mucous mem- 
brane lining the canal which leads from the skin 
to the oesophageal canal, there is an escape of 
swallowed food and liquid in varying amounts 
and for a variable length of time. In those 
patients with small sacs (Fig. g), the sinus in the 
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Fig. 4. (a) Diagrammatic drawing showing the separation of the adhesions up to the 
neck of the sac between the inferior and lateral walls of the diverticulum and the 


cesophagus. 


muscles anteriorly to the wall of the diverticulum. 


(b) Implantation of the sac in the wound. 


The suture of the prethyroid 
Note that the oesophagus is in the 


midline and that the prethyroid muscles are shown as sutured to the sac at the 
point where they naturally come in apposition to it. (c) Suture of the sternomastoid 
muscle posteriorly to the wall of the diverticulum. (d) The skin sutures attached to 


the wall of the diverticulum. 


Note the proper approximation of the muscles and 


skin to the wall of the diverticulum as compared with the diagrammatic drawing, igure 
6,in which the attachment is made at the neck of the sac with resulting angulation 


of the cesophagus. 


neck has generally closed completely within 2 
to 3 weeks. In the patients having very large 
sacs (Fig. 8) extending into the thorax, the 
length of time before complete closure of the 
sinus has been from 3 to 6 weeks. With the wound 
packed with a boric ointment strip, we have had 
no difficulty with patients getting down an 
insufficient amount of nourishment. A moderate 


amount of both liquid and solid food escapes 
from the wound at first, but this quickly di- 
minishes in amount and with stimulation of the 
walls of the sinus to hasten closure, it soon ceases 
entirely. The scar which results from the closure 
of the wound by granulation is at first a retracted 
one, but within a few months pulls out to the 
level of the skin and is quite satisfactory. 
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Vig. 5. (a) The diverticulum cut off flush with the skin 
showing the mucous membrane lined canal leading down 
to the cesophagus. (b) Separating the mucosa from the 
submucosa. (c) Mucosa separated from submucosa down 
to the point where the canal meets the cesophagus and 
ready to be cut away with scissors at this point. (d) The 
resulting cavity packed with boric ointment gauze. 


After the wound is closed, the patients are 
instructed to return either to the clinic or to their 
laryngologists for the passage of bougies for at 
least a year after operation. If the theory of the 
origin of pulsion diverticula is true, that they 
result from a lack of neuromuscular co-ordination 





Fig. 6. Diagrammatic drawing showing distortion of 
the cesophagus due to dragging the oesophagus too far 
out into the wound and application of the sitches between 
the skin and muscles too close to the neck of the sac. A 
large sac which becomes over distended from air within it 
tends to draw the cesophagus out of line in the same way. 
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of the constrictors and cricopharyngeus muscle 
and incoordinate constriction of the crico- 
pharyngeus produces bulging of the mucosa 
above it through a weak point in the posterior 
cesophageal wall, then it is evident that the 
factors which originally produced the condition 
are still present and measures directed toward 
preventing a return of the herniation are well 
indicated. We have, therefore, advised these 
patients to return at regular intervals for post- 
operative dilatation. 

The complications arising in connection with 
this operation are neither serious nor numerous, 
if but ordinary care be observed in the course of 
its performance. Leakage from the sac follows 
either puncture of the sac during its dissection 
or is the result of a needle bite unintentionally 
penetrating al] of the sac wall and permitting 
escape of its contents. This is particularly to be 
avoided, and, as has been stated, care is to be 
especially exercised in placing stitches in the sac 
of the diverticulum lest the needJe puncture all 
the layers of the sac wall. There is danger, we 
feel, under such conditions that deep wound 
infection as the result of soiling may occur, with 
the ever-present possibility of fatal mediastinitis. 

Necrosis of the sac wall occurred in one of 
our cases, while the sac was still implanted and 
unopened in the neck, as a result not of any con- 
striction of the blood supply of the sac at its neck, 
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Fig. 7. Diagrammatic drawing of the oesophagus replaced 
into its proper position and with tube passed through the 
diverticulum down the cesophagus to the stomach and 
sutured by a pursestring suture into the apex of the sac. 
This procedure was employed in the case with cesophageal 
distortion before the cesophagus was replaced into its 
normal position in order to supply the patient immediately 
with food and fluids. 
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Fig. 8. Roentgenogram of a large diverticulum filled with 
barium. Anteroposterior view. 


but in all probability of constant distention of the 
sac with air. In this patient the sac soon after 
implantation in the wound and for 8 days after- 
ward remained stretched and fully distended 
upon the neck. Necrosis of the wall will not 
result in perforation under 8 to 10 days, by which 
time healing has so advanced about the neck of 
the sac that infection will not take place. 

Should the sac become unduly distended, a 
large-sized rubber catheter may be sutured into 
it with the result that the sac can be kept 
constantly emptied. 

We have observed interference with swallowing 
in but one case. This was in a patient with a 
large diverticulum (Fig. 6), the neck of which we 
implanted too close to the skin resulting in the 
cesophagus being so pulled outward from its 
median and longitudinal position (Fig. 5) that it 
was angulated to the degree that interference with 
the descent of food resulted as could readily be 
demonstrated by fluoroscopy. When this patient 
was fed a thin barium gruel, by fluoroscopy the 
mixture could be seen to spill over the epiglottis 
and enter and descend into the bronchi. As soon 
as this was noted, with the wound carefully 
protected with boric ointment strips, the sac was 
opened, and guided by the finger a medium-sized 
rubber feeding tube was passed into the diverti- 
culum, through the neck of the diverticulum and 
again guided by the finger down the cesophagus 
and pushed into the stomach. A_ purse-string 
suture fixed the tube into the opening at the apex 





Roentgenogram of a small diverticulum filled 
with barium. Anteroposterior view. 


lig. 9. 


of the sac and feedings were carried out without 
difficulty through the tube (Fig. 6). Within a few 
days, when the patient had improved under 
the introduction of food and fluids through the 
tube, the wound was reopened, the stitches at- 
taching the sac to the skin and muscle cut, and 
the oesophagus so replaced in its median and 
longitudinal position that its angulation was 
overcome (Fig. 6). Stitches were again introduced 
but high enough upon the wall of the sac of the 
diverticulum so that the oesophageal tube was 
held in its median position and the patient 
experienced no further difficulty with swallowing. 

Angulation and dragging of the oesophagus 
into the wound tends to result from overdisten- 
tion of the sac, and in those cases in which it 
occurs, the introduction of a tube into the sac 
should immediately be undertaken. 

From our experience with this case, we feel 
that gastrostomy as a preliminary procedure in 
patients who have not been able to take nourish- 
ment on account of oesophageal obstruction from 
the diverticulum is no longer indicated. Since 
delivery and implantation of the sac is so readily 
and painlessly accomplished with local anzs- 
thesia and without shock, and since a tube may 
so readily be sutured into the apex of the sac 
after it has been passed through the neck of the 
diverticulum down into the stomach, there is 
every advantage in accomplishing both the 
delivering of the sac and the introduction of a 
feeding tube at one sitting rather than in 
employing a preliminary abdominal operation, 
gastrostomy. 
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RHIZOTOMY FOR PAIN 


By TEMPLE FAY, M.D., 





GYNECOLOGY AND OBSTETRICS 


IN CARCINOMA OF THE NECK 


PHILADELPHIA 


From the Department of Neurosurgery of the University Hospital 


FYNUHE frequent involvement of the cervical 
plexus or submaxillary region by extension 
or metastasis from primary carcinoma of the 

mouth produces extreme pain in the cervical dis- 
tribution as the growth enlarges and involves the 
anterior border of the sternomastoid muscle, 
catching the superficial cervical nerves on their 
way to their skin surface distribution over the 
posterior aspect of the head, below the jaw and 
in the neck. The suffering may be intense and 
only controllable by large doses of morphine, the 
patient never being entirely free from pain. 

In order to relieve this pain and to allow the 
remaining days of life to be as comfortable as 
possible, rhizotomy of the upper four posterior 
cervical roots has been undertaken by the author 
in three cases with the following results. 


Case 1.! Carcinoma of the mouth with extension to the 
left side of the neck. Pain in the upper cervical distribu- 
tion. Left cervical rhizotomy. Relief of pain. Recovery. 

J. D., aged 61, was admitted to the neurosurgical serv- 
ice of the University Hospital, September 24, 1924. He 
was referred by Dr. Kugene Pendergrass. Diagnosis: 
secondary carcinoma, left side, behind the angle of the 
jaw, with severe occipital pain. Patient complained of 
pain in the lower half of the face and back of the head. 
A large mass was present behind the angle of the jaw on 
the left side. 

The patient was perfectly well until 2 years ago when 
he developed a “sore” in the roof of his mouth. Fetor 
oris was associated with this but no pain. Hoarseness of 
the voice followed shortly after. Local treatments were 
given by a physician for rt year. Pain in the pharynx 
developed and the patient was referred to Dr. Pancoast 
for roentgen-ray treatment, which was given, and the 
growth in the mouth subsided. Three months ago he be gan 
to have pain in the lower portion of the face and posterior 
half of the head, requiring morphine constantly which 
helped but did not relieve the suffering. About 2 months 
ago a swelling appeared behind the left sternomastoid 
muscle. Hoarseness has lessened and the general condi- 
tion seems improved following irradiation. He feels fairly 
well except for pain. He has lost 17 pounds in weight 
during the last 4 months. 

Physical examination. Blood pressure 145-85. ‘The pa- 
tient is a small adult male, in apparently good health. 
Mentality is good; speech is thick as a result of the de- 
struction of the left side of the hard palate and tongue; 
he has pain on the left side of the head and scalp, which 
is referred to the midline and the vertex posteriorly. The 
eyes show no exophthalmos, no ptosis, nystagmus nor 
ocular palsy; the pupils are small, clear, regular, and 
respond to light and accommodation. He is unable to 
hear ticking of watch in either ear; no mastoid tenderness. 
The nose is negative. The teeth are absent, the tongue 

'Fay, Temple. Surgical relief of Le in deep carcinoma of the face 
and neck. Am. J. Roentgenol., 1925, xiv, I, p. 1. 


oedematous on the left side and slightly sore; no ulcera- 
tion but moderate hyperemia. The tonsil and posterior 
pillar on the left side seem to merge into the swelling 
which extends into the throat, and is hyperemic, only 
slightly tender, and not ulcerated. The right side of the 
mouth appears quite normal. The gums are normal, the 
uvula is absent, the hard palate is pale and apparently 
normal. The nasopharynx is injected. The left side of 
the neck presents a large glandular swelling behind the 
angle of the jaw and below and behind the ear. The 
glands are son hard, fixed, and not tender or very slightly 
so. Only the anterior and upper cervical chain is in- 
volved. The‘heart is negative, the lungs clear, the abdo- 
men negative. Examination of the upper extremities 
shows numerous coal markings and small scars. The 
radial pulses are equal, synchronous, of normal rate, vol- 
ume, and rhythm. The arteries are moderately sclerotic 
and tortuous. Movements are normal, except that there 
is limitation in extension at the elbow joints. Power and 
sensation are normal. Reflexes are present but diminished 
and equal. Examination of the lower extremity shows a 
scar of an old compound fracture of the right tibia. Move- 
ments, power, and sensation are normal; no Koernig, 
Babinski or clonus; knee-jerks present on re-enforcement; 
Achilles reflexes absent. Diagnosis. Neuralgia of the occi- 
pital nerves, greater and lesser, attending metastatic 
carcinoma. 

Operation, August 11, 1924: cervical rhizotomy under 
local anesthesia by Dr. Fay. After careful preparation of 
the field, an incision was made in the midline, under local 
anwsthesia, from the occipital protuberance to the seventh 
cervical spine. The muscle layers were divided in the 
midline, and the spinous processes disclosed. Because of 
the contour of the second cervical, the muscles had to be 
dissected free from the sides of the spinous processes with 
the knife. There was little hemorrhage during this step. 
The lamina of the atlas, axis, and second cervical vertebra 
were removed with rongeurs, exposing the underlying dural 
covering of the cord. 

At the completion of this step all bleeding was care- 
fully controlled, so that the field was dry when the dura 
was opened. The dorsal roots presented on the left side 
as follows: The first posterior cervical root? given off the 
cord was composed of several small filaments, the highest 
was larger than its fellows. It was closely approximated 
by a smaller filament about the size of a hat pin. The 
next group appeared to be of four fine filaments which 
converged to make the second cervical root at the point 
of exit; having been joined by the two directly above. 
Below this point there were two more roots composed of 
three fine filaments each. A silk ligature was passed 
around the first and second, and one each around the 
three other groups (Fig. 1). This was made possible and 
easy by the use of a blunt dural needle, without traction 
on the cord. The posterior roots were tightly tied by 


2 Anatomists agree that the first cervical se gment of the cord rarely 
gives rise to a posterior root and when present is only a fine filament 
without a cutaneous representation. Hence the first posterior cervical 
root that the surgeon sees arises from the second cervical segment of 
the cord and is therefore the second cervical posterior root. 

For the purposes of this paper the roots referred to are taken up as 
they appear to the surgeon in the field of operation and not in relation 
to the segments of the cord from which they arise. 





LOT 





PCRS 











FAY: 


Fig. 1. Ligation of the first three posterior cervical roots 
on the left for relief of pain, due to involvement of the 
cervical nerves by carcinoma of the neck. Case 1. 

(Reprinted by permission of American Journal of Roent 
genology and Radium Therapy, July, 1925.) 


square knots and the threads closely cut. No haemorrhage 
occurred during this stage of the operation. The field 
was dry throughout, the dura was closed securely, and 
no blood was allowed to enter the canal. Muscle and 
skin closure was done by tier silk sutures, with drainage. 

The patient was returned to the ward in excellent con- 
dition. Local anesthesia was used up to the point of 
incising the dura and then light ether anwsthesia was 
begun, which was perfect in its administration and effect, 
so that there was no reaction on the part of the patient 
as the dorsal roots were tied. It was interesting to note 
the surprising lack of shock in this procedure. The pa- 
tient’s blood pressure did not fall below 120-60 at any 
time. Time duration of operation, 3 hours. 

August 12, 1924, postoperative condition was excellent. 
The drain was removed. Anzsthesia zone was tested and 
found present, well over the occiput and close behind the 
ear and for a short distance downward on to the neck 
(Fig 2). The patient has no pain and morphine has been 
discontinued. 

September 7, 1924, the wound is healing well and is 
quite clean. Dressings are to be continued at surgical 
dispensary. He has no pain. Discharged. His morale is 
improved, he feels perfectly comfortable. He is to return 
for subsequent radiation. 

The patient returned home and resumed work on his 
farm. Six months later, he was still free from pain. He 
had lost weight and the growth had enlarged. At the 
next follow-up, 9 months after operation, no reply was 
received and all efforts to obtain information as to the 
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lig. 2. Case 1. Patient after ligation of upper three 
posterior cervical roots on the left, showing area of anaes 
thesia for pain and temperature. Growth was situated 
just below the left ear. Complete anaesthesia in area of 
cross lines behind the ear. Loss of pain and temperature 
in area outlined. Note scar of operation below the occipital 
protuberance. Complete relief of pain obtained. 

(Reprinted by permission from the American Journal of 
Roentgenology and Radium Therapy, July, 1925.) 


final outcome have been unavailing. It is presumed that 
he died between 6 and 9 months after the operation. 

Case 2. Carcinoma of the mouth with extension into 
the right side of the neck causing intense cervical pain. 
Operation. Cervical rhizotomy. Relief of pain. Recovery. 

G. V., age 62, was admitted to hospital September 26, 
1925. He complained of pain in the right side of the face 
and neck. The patient first noticed a lump under the 
tongue on the right side about 1 year ago. He had no 
pain at that time. About 5 months ago the lesion began 
to grow rapidly. Four months ago, he had a moderate 
amount of pain characterized by smarting and burning in 
the mouth on the right side. The pain was not particu- 
larly affected or exaggerated by food or drink. It became 
constant in character. He was treated for the “sore” 
and pain, but no positive diagnosis was made by the local 
physician. Three months ago the patient was advised 
that the mouth lesion was carcinoma. He was then re 
ferred to the University Hospital and the diagnosis con 
firmed by Dr. Pancoast and Dr. Pendergrass. The patient 
was given radium treatment for 2 weeks. He returned 
home for 1 month and then was readmitted for further 
radiation. Upon his second admission, he complained of 
severe pains below the angle of the jaw on the right side 
and also over the back of the head as high as the vertex 
on the right side. The pain increased over the back of 
the head and in the neck, so that large doses of morphine 
were required. Three to four grains daily failed to give 
relief. The patient was referred to the neurosurgical serv 
ice for operative intervention. 
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lig. 3. Case 2, showing ligation of the first three poste- 
rior cervical roots on the right for carcinoma of the neck 
involving the cervical plexus. Complete relief of pain for 
2 months. Pain of different character later developed due 
to extension of growth to cervical sympathetics. 


Physical examination. Blood pressure readings were 
148-95. The patient is a well nourished white male of 63. 
He co-operates well and is of fair mentality. The head 
is grossly negative. He has no facial weakness, no extra- 
ocular palsies. The pupils react promptly to all reflexes. 
The ears and nose are negative. The mouth has marked 
fetor oris. The tongue is restricted in its movements be- 
cause of the involvement of the tip and lateral aspect on 
the right side by the carcinoma. On the right side of the 
neck there is a firm, hard, fixed mass, the size of a lemon, 
just below the tip of the mastoid and extending along the 
anterior border of the sternomastoid muscle, to within .a 
few centimeters of the clavicle. The heart, chest, abdo- 
men, and extremities are essentially negative. 

On October 23, 1925, a right cervical rhizotomy was 
done, under local anesthesia, by Dr. Fay. A midline incision 
was made from the external occipital protuberance to the 
level of the seventh cervical spinous process. Dissection 
was carried down the midline over the tips of the spinous 
processes. The muscle layers were divided, the muscle 
attachments freed from the sides of the spinous processes 
by dissection, because of the contour of the second cervical 
vertebra which is bifurcated. The deep muscles were re- 
tracted, the lamina of the first five cervical vertebra ex- 
posed, and some of the muscular attachments near the 
midline at the base of the occiput, were also freed. This 
gave an exposure of the axis and posterior lip of the 
foramen magnum. The spinous processes were removed 
and the lamina divided by rongeur including the axis, the 
lamina of the first four cervical vertebra being entirely 
removed. The underlying dura then presented. Hamo- 
stasis at this stage was carefully controlled by ligatures 
and bone wax, so that the wound was free from bleeding 
at any point. Dural sutures were then placed and the 
dura incised. The arachnoid was seen beneath, and it was 
necessary to incise this structure separately. The posterior 
roots were immediately exposed, especially the upper three 


cervicals. Ether was begun at this point. The first root 
appeared very small, quickly joining a larger structure 
just below, and with a small filament still lower, seemed 
to compose the first cervical posterior root (Fig. 3). The 
second root was composed of three fine filaments which 
converged to a common root. The third and fourth were 
likewise composed of three or four filaments each, the 
first root was crushed by a hamostat and fibers tied with 
silk. The second, third, and fourth roots were also crushed 
and tied. There was a small arachnoidal vessel which was 
torn in passing the ligature under the fourth cervical root 
and required a silver clip. The field was entirely free from 
hemorrhage at any time, except a drop or so from the 
small vessel mentioned which was quickly secured. The 
dura was closed with a continuous silk suture, the musc!e 
structures approximated with interrupted silk sutures in 
layers, and the skin closed with silk, as usual. As the 
wound was free from haemorrhage, no drainage was re 
quired. Operative time, 3 hours. Patient returned to the 
Ward in excellent condition. He showed no evidence of 
shock at any time during the operation. Ether was dis 
continued during closure of the wound. 

October 24, 1925, his condition is excellent, and he voids 
well. He has no pain over the back of the head or in the 
neck. No morphine is required. 

November 3, 1925, patient has been up for several days. 
Stitches have been removed, and wound is healed. Patient 
has had no pain over the right side of the neck or back 
of the head since operation. He has slept well for the 
first time in 5 weeks. 

December 4, 1925, a zone of anesthesia for pain is 
present from the midline anteriorly on the right just below 
the jaw to the clavicle, thence to the shoulder and pos 
teriorly to the midline at the point of the incision; from 
the seventh cervical spinous process to the vertex and down 
the side of the head on the right to the tip of the ear, 
including part of the ear, and forward on to the face over 
the angle of the jaw (Figs. 4 and 5). Behind and below 
the ear is a small area which retains all sensation. In the 
area of the third division of the trigeminal nerve on the 
right and the first division over the top of the head, 





Patient after ligation of first three 
cervical posterior roots on the right. Note scar in midline, 
extensive growth on right side of neck. 

The lower level of anzsthesia is shown above the right 
shoulder. This extended to the vertex on the right. 


Fig. 4 (left). Case 2. 


Fig. 5. Case 2. Showing location of the growth and 
extent of anwsthesia on the right side of the face after 
ligation of the first three cervical posterior roots on the 
right side. Note the extent of overlap on the cheek, in 
the region of the fifth nerve. There was a definite quali- 
tative loss of pain sensation here following rhizotomy. 
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almost to the forehead is an area of qualitative hypesthesia 
for pain. 

December 6, 1925, the patient has been free from his 
former pain for 6 weeks. He is now developing deep pain 
in the neck on the right side, referred to the ear and 
deep in the throat. It is probably due to extension to 
involve the ninth nerve, or sympathetic chain. Four 
months after operation, the patient reports from his home 
that he is rapidly growing weaker. He has considerable 
pain in the region of the right ear and deep in the neck. 

Case 3. Carcinoma of the mouth with extension to 
the right side of the neck. Pain over the right side of the 
head. Posterior cervical rhizotomy. Relief of pain. 
Recovery. 

C. W. was admitted, October 23, 1925, to the service 
of Dr. H. K. Pancoast. He complained of “headache,” 
and swelling in the right jaw. 

Patient was well until 3 months ago, when he expe 
rienced severe pain on the right side of his head, pos 
teriorly. An ulcer was found in the right side of his upper 
lip. X-ray revealed erosion of the maxilla. Eight X-ray 
treatments were given, but the swelling appeared at the 
angle of the jaw on the right and 10 weeks ago he began 
to have severe pain located in the crown of the head on 
the right side and posteriorly. It varies from a sharp and 
shooting character to throbbing. The attacks have grad 
ually increased in severity and the pain is extremely se 
vere when he lies down. Attacks come on around 3 o’clock 
in the afternoon. 

Physical examination. Blood pressure 112-76. The pa 
tient, an adult male, shows a large, hard, firm mass over 
the lower jaw on the right. He complains of pain below 
the ear and over the occipital area of the head on the 
right. The calvarium is grossly negative; the scalp, nega- 
tive. The face is asymmetrical, due to a large, hard, 
firmly fixed mass over the right lower jaw, about the size 
of a lemon. The corner of the mouth is pulled down 
and there is some facial weakness on the right due to 
distortion. Examination of the eyes shows ocular rota 
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Fig. 7 (left). Case 3. Patient 2 weeks after cervical 
thizotomy for relief of pain, showing scar, extent of growth, 
and area of anasthesia produced by ligation of the first 
three posterior roots on the right side. 

Fig. 8. Case 3. Lateral view of growth and area of 
anesthesia following cervical rhizotomy. Patient was 
completely relieved of pain to the time of his death two 
months later. 
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Fig. 6. Case 3. Ligation of the first three cervical pos 
terior roots on the right side, crushing of first posterior 
root on the left. Complete relief of pain. 


tions full; no nystagmus; pupils, round, equal, and react 
to light and in accommodation. The ears and nose are 
negative. All teeth are missing except the lower first pre 
molars. There is a large sloughing area on the inner sur 
face of the right cheek and a deep crater on the roof and 
superior corner of the right side of the mouth. The tongue 
is restricted in its movements. The tonsils are moderately 
hypertrophied and cryptic. The nasopharynx contains 
shreds of mucus on its posterior walls. A few slightly 
enlarged lymph nodes are found on the right posterior 
cervical chain. The thorax is well developed with equal 
expansion. Breath sounds are vesicular. ‘There are a few 
coarse ronchi over the large air passages on the right. 
The heart is not enlarged; rhythm is regular; no mur 
murs. Pulse rate, go. The abdomen is well muscled with 
no palpable masses. The extremities are negative. There 
is moderate arteriosclerosis. Reflexes are normal; no 
Babinski or clonus. Diagnosis. Carcinoma of the right 
maxilla with cervical extension, causing pain due to in 
volvement of the right superficial cervical plexus. 

October 28, 1925, pain has increased in severity over 
the back of the head and neck on the right. Patient is 
referred to the neurosurgical service by Dr. Pancoast and 
Dr. Pendergrass for surgical intervention to relieve the 
pain. 
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November 13, 1925, a right cervical rhizotomy, under 
local anesthesia, was done by Dr. Fay. 

The usual exposure was made in the midline from the 
sixth cervical spinous process to the occipital protuberance. 
Dissection of the muscles was done down to the spinous 
processes. The freeing of the muscle attachments from the 
occipital bone on each side gave an excellent exposure. 
All laminz were cleared of muscle attachments and the 
canal opened by rongeur. At this stage of the operation, 
complete hemostasis of the field was effected and normal 
saline solution which was introduced returned perfectly 
clear. Several silver clips were placed on the small vessels 
next to the periosteal layer emerging from the canal. The 
foramen magnum was exposed for a distance of 1.5 centi 
meters on either side of the midline. The lamin were 
rongeured back to the level of the cord. After 
absolute haemostasis was effected, the dural sutures were 
placed in the outer layer and the dura opened over the 
cervical portion of the cord. A considerable amount of 
cerebrospinal fluid appeared when the arachnoid was in 
cised, and the roots were seen on the right side in the 
following relations: the first cervical posterior root to 
appear was a fine lamina about the size of a hatpin; a 
second root joined it but was almost the size of a match. 
These two emerged together through a common opening 
in the dura. They were crushed and securely ligated. 
The next group of roots was composed of four fine fila- 
ments each about the size of a pin in diameter, converging 
toward a common point of exit. A ligature was passed 
beneath this second group and securely tied, after the 
roots had been thoroughly crushed. The third set of 
roots appeared like the second and were composed of three 
upper components about the size of a pin and two lower 
components of a slightly smaller diameter. These five 
converged toward a given point of exit in the dura. A 
ligature was placed around the group and securely tied. 
The roots were then crushed beyond the ligature (Fig. 6). 

During the exposure of the posterior roots, the spinal 
portion of the eleventh nerve was clearly seen passing 
between the anterior and posterior groups and gathering 
filaments from a point as low down as the third group of 
nerves, ligated as described above. In passing the ligature 
around the first group, a small pial vessel was injured 
and a slight discoloration of spinal fluid resulted. A tiny 
muscle graft was placed over the vessel and haemostasis 
was immediately effected. 

In order to determine the supply of the first group of 
cervical posterior roots on the /eft, these roots also were 
crushed with a hwemostat. No ligature ‘was placed on 
them. The canal was inspected and found to be free from 
any bleeding and the dura was closed by a continuous 
silk suture. Muscle closure was made in layers and a 
tube placed in the depth of the wound showed a return 
of clear fluid at the end of the operation from the region 
overlying the dura. This tube was removed and muscle 
closure made in order to secure a water-tight approxima- 
tion. Skin and subcutaneous sutures of silk were placed 
in the usual manner. 

It is interesting to note that during the entire opera- 
tion, which lasted 31% hours, the patient’s blood pressure 
was maintained throughout, at the end of the operation 
was 126-68, almost identical with his pre-operative blood 
pressure readings. The pulse was never over 108, and the 
patient was returned to the Ward in good condition. 

During the initial stage of the operation, up to the 
point of ligation of the roots, local anesthesia was main- 
tained. The patient was then given a small quantity of 
ether during the process of ligation, and he had completely 
recovered consciousness by the time the skin sutures were 
in place. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


November 14, 1925, patient restless. Temperature, 
pulse, and respiration were normal. Pain in the neck and 
face was greatly relieved. 

November 19, 1925, patient feels much better. Former 
pain in the neck and face is entirely absent. 

November 21, 1925, stitches have been removed, the 
wound is healed, and patient is up and about the Ward. 
He is sleeping comfortably and requires no sedative or 
morphine. 

November 30, 1925, patient has no pain in cervical dis- 
tribution on the right. Local lesion is increasing in size. 

December 6, 1925, an area of anwsthesia is present on 
the right side from the midline anteriorly along the angle 
of the jaw, over the parotid area including the exterior 
portion of the ear, and running upward to the vertex, to 
the midline, then posteriorly to the level of the incision at 
the occipital protuberance. The lower limit of anaesthesia 
shades into the shoulder girdle from the midline poste- 
riorly to the midline anteriorly (igs. 7 and 8). 

It is distinctly interesting to note a zone of hypasthesia 
over the distribution of the third division of the fifth 
nerve on the right, in the region of the lower jaw, as well 
as hypwsthesia which extends down from the vertex, 
almost to the hair line of the forehead. An identical area 
is present on the left side due to destruction of the first 
posterior root on the left as well. There is no disturbance 
of sensation in a small triangle about the ear, and just 
behind and below it. The patient was completely relieved 
of his former pain and desired to return home. 

Two months after operation, the patient suddenly died 
of pulmonary oedema probably from metastatic involve- 
ment of the lungs. He had been completely free from 
pain in the cervical distribution up to the time of death. 
There appeared pain referred to the third division of the 
fifth nerve during the latter 2 weeks of his life. This 
was probably due to extension of the growth to catch the 
mandibular nerve just above the ramus of the jaw. 


TECHNIQUE 

The steps of the operation are closely taken up 
in the operative notes of each case. The patient 
should be placed in the “cerebellar position,” on 
the face with the head well flexed on the chest. 
It will be found that stripping of the muscle 
attachments to the occipital bone on each side 
of the foramen magnum by means of a periosteal 
elevator, greatly assists in giving an adequate 
exposure. The structures of the neck in this re- 
gion are very deep, and retraction of the muscles 
is best obtained by the Frazier spinal retractors. 
Freeing the muscle attachments to the occipital 
bone on each side of the midline permits a wide 
exposure of the wound, Care must be maintained 
not to disturb the muscle attachments along the 
superior curved line at the level of the occipital 
protuberance, as final closure will be difficult if 
this attachment is freed. Bone wax will readily 
control bleeding from the bony sinuses and the 
Cushing silver clips make hemostasis rapid in 
the depths of the wound. 

It has not been found necessary to rongeur the 
occipital bone above the foramen magnum. The 
posterior cervical roots readily present if the 
upper four lamin are removed. 
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Absolute hemostasis is essential before opening 
the dura as the medullary region is exposed when 
the cisterna magna is opened with the dural in- 
cision. Hemorrhage in the posterior fossa may 
cause profound respiratory disturbance. There 
were no untoward postoperative symptoms in 
this small group of cases, but great care was 
taken to insure a bloodless field. 

Ligation of the roots is to be preferred to sec- 
tion after destruction by crushing, because each 
root has a small artery which, if cut, may produce 
awkward bleeding. Hemorrhage encountered 
after the dura is opened is best controlled by a 
tiny muscle graft placed over the bleeding point 
and held in place for a few moments. 

Irrigations with normal saline solution at 104 
degrees will be found an excellent means of con- 
trolling the slight ooze from the cut muscle sur- 
faces and insure a clean dry wound before the 
dura is incised. The use of cotton tampons along 
the sides of the wound will insure a dry field 
during the period in which the dura is open. 

The absence of shock or untoward symptoms 
in this group of surgically poor risks is dependent 
upon careful conservation of blood by absolute 
hemostasis and the maintenance of a dry field 
throughout the operation. Local anesthesia is 
to be preferred in the initial stages of the opera- 
tion, because of the assistance in control of early 
bleeding, if adrenalin is used with the novocain, 
3 drops to the ounce of half per cent novocain 
solution. The tissue planes are more easily deter- 
mined and it is important to carry the dissection 
directly in the midline, and thus avoid the vascu- 
lar muscle bed. If this is accomplished, the ex- 
posure may be made without the loss of more 
than an ounce of blood. During the freeing of 
the muscle attachments to the spinous processes, 
bleeding may be encountered and is best con- 
trolled by packing hot cotton tampons between 
the freed muscle surface and the spines. Two 
transverse veins are usually encountered as the 
foramen magnum is approached. These must be 
cut and ligated. 

The lamina should be removed to the width of 
the canal on each side to assure ample room for 
securing the posterior roots as they converge 
laterally at their points of exit. A ligature is 
easily applied after they have reached the point 
of union. 

A suction apparatus is of great value in keeping 
the field free from cerebrospinal fluid while the 
posterior roots are being tied. Careful closure of 
the dura by a continuous silk suture, well soaked 
in alboline, will prevent the possibility of a cere- 
brospinal leak. 


IN CARCINOMA OF THE 


NECK 371 


A fixation dressing to the neck in the form of 
a crinoline or plaster cast is an aid to rapid heal- 
ing of the wound after operation. 


DISCUSSION 


Undoubtedly the group of patients with meta- 
static carcinoma of the neck present one of the 
most pathetic pictures with which the surgeon 
has to deal. Their suffering is intense and opiates 
are inadequate to control this pain. 

A rapid loss of morale is added to the cachexia 
and discomforts of the disease, they present grave 
surgical risks, and hence are allowed to continue 
with the help of opiates as best they can. Cer- 
tainly the results in Case 1 in which the patient 
was relieved of all pain and could return to work 
on his farm for 6 months, is in contrast to the 
usual course pursued by patients with carcinoma 
which has reached the stage at which pain from 
the growth deprives them of sleep and rest suffi- 
cient to carry on their pursuits for the little time 
remaining to-them. Following operation Case 2 
obtained the first relief of pain he had experienced 
in 4 months and could hardly express the grati- 
tude he felt. He slept soundly without the need 
of morphine and made a rapid surgical recovery. 
About 6 weeks following the operation, the pa- 
tient developed enophthalmus, slight ptosis and a 
myosis on the right side. With this came pain 
deep in the neck behind the ear and referred to 
the right cheek. It was constant, dull, aching in 
character and not sharp and shooting like his 
former pain, and it was not referred to the vertex. 
It was felt, in view of the persistent cervical 
anesthesia that the growth had extended to the 
superior cervical sympathetic trunk, and the pain 
was sympathetic in origin. Case 3 was painfree 
up to the time of death, 2 months after operation. 
A sudden pulmonary oedema proved fatal. There 
was a reference of pain into the mandibular 
nerve, due to extension around the ramus of the 
jaw. This was partly controlled by alcoholic in- 
jection, the patient being too weak for section 
of the posterior root of the fifth nerve to be 
attempted. 

Rhizotomy was first suggested by Dana, and 
practiced on a large group of patients by Foers- 
ter, as a means of relief of pain in tabes, and for 
spasticity of the lower extremities. Its applica- 
tion has been largely confined to the dorsal and 
lumbar cord. Keen’s operation for spasmodic 
torticollis, applies to the extra vertebral branches, 
in their supply to the muscles of the neck. The 
intradural method of destroying the pain fibers, 
as they enter the cervical cord is a new applica- 
tion of rhizotomy, by the author, for the relief 
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of pain caused by metastatic invasion of carci- 
noma, to the deep structures of the neck. It 
offers the logical means of solution of continuity 
of nerves in the cervical region where blocking 
is impracticable or it is feared that the exposing 
of an involved nerve in the region of new-growth 
may be difficult, because the field is a very 
vascular one and further dissemination of the 
neoplasm may follow. 


CONCLUSIONS 


1. A means of relief from pain due to involve- 
ment of the superficial cervicle nerves by meta- 
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/YNHERE is probably no more important sur- 
gical measure, in certain types of cases, than 
enterostomy. It is usually a life-saving pro- 

cedure, and through it, we have greatly reduced 

our mortality in cases of acute intestinal obstruc- 
tion or severe general peritonitis. 

In reviewing the history of enterostomy, we find 
that Renault, in 1772, was the first surgeon to 
perform this operation, using it with successful 
results in a case of intestinal obstruction following 
strangulated hernia. The advisability of an en- 
terostomy in intestinal obstruction and its success- 
ful use in several cases is mentioned in the writings 
of French surgeons in the first half of the eight- 
eenth century. Nélaton in 1858 performed an 
enterostomy at the ileum with good.results, using 
an incision in the right iliac region, opening the 
first loop of intestine that presented, and suturing 
it into the wound. This technique was used for 
some time and was improved by the use of a tube 
sutured in the bowel, and later by Witzel’s method 
in which a catheter was made to enter the bowel 
obliquely and the wall of the bowel was infolded 
over it. 

In recent years Victor Bonney has advocated 
an enterostomy in the jejunum in cases of acute 
intestinal obstruction; and McKenna, the same 
procedure for the relief of ileus. Other writers 
have advised that the enterostomy be made at 
the ileum or cecum. 

Enterostomy in all cases is designed to drain 
the bowel to relieve gaseous distention or to aid in 
the insertion of solution into the bowel. 
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static carcinoma is offered and 3 cases of cervical 
rhizotomy reported. 

2. The upper three posterior cervical roots were 
crushed and ligated without untoward symptoms 
or shock in patients who were considered poor 
surgical risks. 

3. Complete relief of cervical pain was obtained 
in all three cases. A recurrence of pain of a dif- 
ferent character occurred in one case, 2 months 
after operation, associated with sympathetic 
paralysis, and was thought to be due to involve- 
ment of the cervical sympathetics by further ex- 
tension of the growth. 


IMPORTANCE! 


CLINTON, M.D., F.A.C.S., ann L. BYRON ASHLEY, 
rROIT, MICHIGAN 


It is the authors’ purpose in this paper to urge 
more primary enterostomies and earlier enteros- 
tomies. There is practically no surgical measure 
attended with so little danger and followed by 
such wonderful results. 

An enterostomy is indicated in severe cases of 
ruptured appendix with peritonitis, in intestinal 
obstruction, postoperative ileus, traumatic peri- 
tonitis, peritonitis due to a ruptured viscus or per- 
forated bowel, pneumococcic and streptococcic 
peritonitis, and in certain cases of anastomosis or 
resection of the stomach or bowel. The only 
contra-indication we know of is the presence of 
tuberculous peritonitis. 

In bad cases of ruptured appendix with peritoni- 
tis, we have for some years made a practice of 
doing an enterostomy or cacostomy at the time of 
operation. If the peritonitis is fairly well localized, 
we do a cecostomy or appendicostomy, that is, 
we insert a catheter into the caecum through the 
base of the appendix. In severe cases with dif- 
fuse peritonitis, we do an enterostomy at the 
ileum, and in others we do both cacostomy and 
ileostomy. In most of these cases, because of the 
peritonitis, an ileus is present at the time of opera- 
tion; and we are sure that the use of a primary 
enterostomy at this time has reduced our mortal- 
ity more than 50 per cent. 

Most surgeons will agree that after operation 
in certain types of delayed appendicitis with local 
or general peritonitis, when drainage of the peri- 
toneal cavity has been instituted, the patients 
often do fairly well for a day or two and then 
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have more pain and usually a rise of tem- 
perature with increased pulse rate, distention, 
and vomiting. This means a spreading peritonitis 
or ileus. Whatever the cause the treatment is the 
same. 

If after one or two gastric lavages, the disten- 
tion is not relieved, and the color of the contents 
of the stomach does not improve, an enterostomy 
should be performed without delay. 

We have been surprised in many cases of this 
type, when patients apparently moribund, with 
cold extremities, rapid pulse, and delirium, have 
recovered from what seemed inevitable death. 
In a considerable number of these cases, it has 
not been necessary to use even a local anesthetic, 
the condition of the patient being so serious. The 
sutures may be removed from the wound and 
usually a distended loop can easily be picked up 
by the finger if it does not present itself, and the 
distended loop punctured with a small knife. 
Sometimes, we have made multiple punctures, 
four or five in different loops of the bowel; and one 
would hardly believe, without experience in such 
cases, what an amount of fecal-like material is 
retained in such distended loops. We also note 
that when these loops of bowel drain well, the 
prospect of recovery is much greater. In some 
cases of streptococcic peritonitis there will be im- 
provement, and often recovery, even after a num- 
ber of the loops are collapsed because of the ex- 
tensive exudate. It is important that, along with 
enterostomy, supportive treatment be given. 

In cases of acute intestinal obstruction, many 
patients are sent in for operation in a very serious 
condition due in many cases to delayed diagnosis. 
The physician is not always at fault in these cases, 
as sometimes he is not called until the obstruction 
has been present for several days; or patients may 
refuse operation until the condition has become 
serious. In all such cases, primary or postopera- 
tive, there is no more important factor than that 
of early diagnosis, and it should be remembered 
that the mortality rate increases rapidly with 
delay. 

The symptoms of colic-like abdominal pain, 
nausea, and vomiting, constipation, obstipation, 
and abdominal distention not relieved by simple 
methods within 24 hours usually mean obstruction 
of the bowel or postoperative ileus. This diagno- 
sis should be assumed to be correct until proved 
otherwise. Then treatment should not be de- 
layed, as these are the cases in which large areas 
of the bowel are found to be gangrenous. It is 
in these delayed cases of obstruction, whether 
acute or chronic, that enterostomy is of the ut- 
most value. The operation may easily be per- 
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formed with local anesthesia, and patients who 
are in desperate condition with cold extremities, 
rapid pulse, dyspnoea and collapse, may have, if 
necessary, an enterostomy performed without 
even being removed to the operating room. The 
immediate relief often seems miraculous. In 
addition to serving as a drain for the toxic fecal 
content which is killing the patient, the enteros- 
tomy may be used for the purpose of giving saline 
and glucose solution, which is often of life-saving 
importance. 

It is not necessary in these moribund cases to 
make an extended search for the site of the stran- 
gulation, but it is best to be satisfied with a small 
enterostomy in the first distended loop of bowel 
which presents itself. A very small incision is 
sufficient; and later, after the patient’s condition 
has improved, whether in a few days or a week or 
more, the second stage of bowel resection can be 
safely performed. 

Orr and others have proved by experimentation 
that there is a decrease in blood chlorides in cases 
of intestinal obstruction and an increase of blood 
urea. Therefore it is most important that saline 
be given to these patients ‘n large amounts. We 
cannot depend upon saline by rectum, but by 
hypodermoclysis, the needles being left in situ 
and from roo to 200 cubic centimeters of solution 
allowed to run in every hour or two. By this 
method we know exactly what the patient is get- 
ting; and the amount can be increased or de- 
creased according to the needs of the case, and not 
left to guess work. 

In certain cases, we also use saline intravenous- 
ly, but we usually prefer to give the saline by hy- 
podermoclysis and use the veins for a 5 or 10 per 
cent glucose solution, 300 to 500 cubic centimeters 
being given daily for a few days. 

These patients are always cold because of tox- 
zmia and should be surrounded by hot water bags 
or hot packs placed around the extremities and 
over the liver and chest. Morphine and atropine 
should be given freely. Having the advantage of a 
perfectly functioning enterostomy, they may also 
have large quantities of fluids, especially hot 
fluids, such as coffee, etc. It will be found that 
the mortality will be greatly decreased if these 
methods are followed. 

In most surgical clinics, the one-stage operation 
for resection of the colon for any cause has been 
discontinued because the two-stage operation is 
much safer. In spite of the most elaborate technique 
and the utmost care, infection follows the one- 
stage operation in more than 50 per cent of cases, 
with a correspondingly high mortality rate. In- 
fection can be practically eliminated by making- 
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Fig. «. Technique of enterostomy. 


a preliminary temporary enterostomy or an 
enterostomy above the line of resection. 

In cases in which the condition is bad and a good 
deal of obstruction is present, the preliminary 
temporary enterostomy should be done about a 





lig. 3. Technique of insertion of fluid. 
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lig. 2. Enterostomy through stab wound; site of 
enterostomy covered with omentum. 


week or ro days before the operation for resection. 
In obstruction of the descending colon and rec- 
tum, appendicostomy and cacostomy are very 
satisfactory methods. There is much less shock 





Fig. 4. Technique of cwcostomy. 
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attending extensive resection of the colon after 
such a temporary enterostomy. 

Much of the secondary anemia accompanying 
ulceration and obstruction we believe to be due to 
the absorption of secondary bacterial poisons 
rather than to the growth of the neoplasm itself. 
After this type of an operation, patients who have 
not been able to eat satisfactorily without pain, 
distress, and vomiting, and who suffer from con- 
stipation, dry skin, and a rough, sore tongue, take 
on a new lease of life following the free adminis- 
tration of suitable fluids and food. 

In cases of diverticulitis, especially when the 
diverticulum of the sigmoid is ruptured, enteros- 
tomy may be the only safe procedure because it 
side-tracks the fecal current and gives the rup- 
tured diverticulum a chance to heal. 


TABLE I.—RESULTS OF OPERATION PERFORMED 
BY US IN 378 CASES OF PERFORATED APPEN- 
DIX WITH DIFFUSE PERITONITIS DURING LAST 
5 YEARS. 

















Re- 
Cases | cov- Died 
ered 
| 20 II 9 
CRON 6 a Sess ccdadasicssss 26 24 2 
Enterostomy and cacostomy ...... 15 9 6 
6r | 44 | 17 


1Enterostomy or cecostomy in 61 cases or 16 per cent, 


TABLE II.—-RESULTS OF ENTEROSTOMY IN 85 CASES 


Cases Recovered Died 
Postoperative ileus. ...........+. 33 17 16 
Intestinal obstruction............ 32 19 13 
After resection or anastomosis..... 6 6 ° 
Traumatic peritonitis with ruptured 
To alehediewcdave Deane e 3 ° 3 
Perforated bowel with peritonitis... 3 I 2 
Ruptured pus tubes with peritonitis 3 2 I 
Perforated gastric ulcer with perito 
MN arr ice Wcte nies teckewit are wie I I 
Pneumococcic peritonitis......... 2 I I 
Streptococcic peritonitis.......... 2 I I 
TABLE II.—RESUME OF 145 CASES 
Perforated appendix with peritonitis............. 61 
Postoperative ileus and obstruction.............. 33 
Acute intestinal obstruction....................- 32 
Proximal to resection or anastomosis............. 6 
Traumatic peritonitis with ruptured bowel........ 3 
Perforated bowel with peritonitis................ 3 
Ruptured pus tubes with peritonitis............. 2 
Perforated gastric ulcer with peritonitis.......... I 
PMCUMOCOCCES PEFILONIES. 0.6. c cess ceeen cies 2 
PAICPLOCOCCIC HETIOMIIS... 5c cesscccrencwe 2 
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Enterostomy is also of the greatest value in 
infants with congenital defects in the rectum and 
anus. In infants a day or two old, operation to 
establish an opening of the rectum without an 
enterostomy is usually followed by death; but 
an enterostomy can easily be done on these small 
patients with almost no shock and no attending 
mortality. Later, when the condition is improved, 
whatever operative procedure seems desirable 
can be followed. This is also the case in Hirsch- 
sprung’s disease, and in certain cases of recto- 
vesical and recto-ureteral fistula of traumatic 
origin, but it may rarely be used in cases of faecal 
obstruction in very oid people. 

We have used enterostomy in numerous cases of 
traumatic peritonitis, and peritonitis due to stab 
wounds and gun-shot wounds, with very good 
results. The enterostomy is made above the per- 
forated or lacerated bowel. 

Often in cases of severe pelvic peritonitis or of 
general peritonitis due to ruptured pus tubes, an 
enterostonry will give good results. We did an 
enterostomy in 2 cases of streptococcic peritonitis 
with recovery in 1 case. 

TECHNIQUE 

The technique varies with the case at hand, 
from the mere re-opening of the patient’s wound 
in the late cases and puncture of one or more 
loops of distended bowel followed by insertion of 
one or two cigarette drains, to the classical Witzel 
or Coffey enterostomy. We prefer to perform the 
Witzel enterostomy as follows: 

A suitable loop is selected and its contents 
gently expressed. The assistant either holds both 
ends firmly with the fingers or applies lightly a 
rubber clamp or clamps. Then a_purse-string 
suture is placed opposite the mesenteric border. 
Traction is applied to this suture as is done in 
inverting an appendix stump. The intestine is 
then incised and the No. 10 or No. 12 rubber cathe- 
ter with fenestrations is inserted for a distance of 
from 1 to 2 inches. The purse-string suture is tied 
and the tube sutured with the same stitch. The 
catheter is then depressed along the intestine and 
several Lembert sutures are inserted which unite 
the serosa over the tube from 1 to 2 inches. If the 
omentum presents readily, the free end of the 
catheter is passed through an opening in it. The 
catheter may be withdrawn through the original 
incision or through a stab wound. 

The catheter may be allowed to drain out on the 
flank. This procedure will decrease the disten- 
tion of the abdomen and facilitate the closure. 
If the drainage is not free, simple irrigation will 
probably start it. 
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The glass tube of a bulb syringe or a small 
funnel is fitted into the free end of the catheter 
for convenience in pouring in the water, saline, 
or glucose. 

Occasionally, if the first enterostomy does not 
drain at once, it is advisable to do a second one 
higher up in the intestinal canal. Either one of 
these may be connected with a long tube filled 
with water which is lowered so that it will syphon 
off the toxic fecal content. 

We frequently doa primary cecostomy through 
the stump of the appendix after the appendix has 
been removed in the usual way, opening the base 
end, passing the catheter through into the cecum, 
placing two purse-string sutures about the base 
of the appendix in the caput cecum, and inverting 
the stump as in cholecystostomy. 

Colostomy is a valuable procedure. It may be 
temporary or permanent according to the judg- 
ment of the surgeon in the case at hand. 

The technique of permanent colostomy is well 
known to all, but we wish to emphasize the 
importance of elevating the bowel well out of 
the wound and suturing it there, as this pro- 
cedure will lessen the chance of peritonitis, facil- 
itate drainage, etc. 


AFTER-TREATMENT 


Let us emphasize that we have a dehydrated, 
starved, and toxic patient. Therefore, he should 
have fluid and food by mouth, by bowel, sub- 
cutaneously, and intravenously, with gastric 
lavage at frequent intervals, or until the fluid ob- 
tained is clear. 

The solution suggested by Dr. Titus at a recent 
meeting, 114 ounces lactose, 2% drams of soda 
bicarbonate in a pint of water, should be given 
at frequent intervals during the day. 

Five hundred cubic centimeters of saline or 5 
to 10 per cent glucose solution by hypodermocly- 
sis should be given at once, and 100 cubic centi- 
meters every hour. 

Rectal drip or enema of glucose and soda and 
tap water is given every 4 to 6 hours. 
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From 300 to 500 cubic centimeters of a 10 or 25 
per cent solution of glucose are given every 4 to 6 
hours. Saline is used if glucose solutions are not at 
hand. 

From 3 to 6 ounces of 25 per cent glucose and 
saline solution is instilled into the enterostomy 
tube every hour. 

A daily enema is given. 

Carbohydrate foods are administered as soon 
as the stomach will retain them. 

The catheter will usually loosen and can be 
readily withdrawn on the sixth to the eighth day. 
There may be some fecal discharge for a day or 
two, but when enterostomy is carefully done by 
the method described, healing usually takes place 
spontaneously, and a secondary closure will 
rarely be necessary. 

We wish at this time to pay tribute to the nec- 
essary team work of the nurse and the house phy- 
sician in such cases. The success of the measures 
instituted will depend upon painstaking care in 
carrying out all details. 
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CANCER OF THE MOUTH: THE RESULTS OF TREATMENT BY 
OPERATION AND RADIATION 


A Stupy or THREE HUNDRED SEVENTY-SIX CASES OBSERVED AT THE MASSACHUSETTS 
GENERAL AND CoLiis P. HUNTINGTON MEMORIAL HOSPITALS IN 
THE THREE-YEAR PERIOD, 1918-1920! 


By CHANNING C. SIMMONS, M.D., F.A.C.S., Boston 


N 1922 the American College of Surgeons 
appointed a committee to study the cancer 
situation as it recognized that the statistics 

in regard to the results of the various forms of 
treatment left much to be desired and that it 
was impossible in many instances to compare the 
statistics of the results of treatment as given in 
one communication, with those of another. This 
committee adopted a form card for the history, 
treatment, and result, which was furnished to the 
different clinics in order that the cases should be 
reported in uniform manner. It was determined 
to study cancer of the cervix, breast, and mouth, 
treated surgically and by radiation. The report 
on the results of the treatment of cancer of the 
cervix was published in July, 1924 (1), and repre- 
sents the combined results from twenty-two 
clinics. 

The following is a report of the cases of cancer 
of the mouth seen at the Massachusetts General 
Hospital and the Collis P. Huntington Memorial 
Hospital during the three-year period, 1918-1920. 
The records of the patients were abstracted on 
cards provided by the American College of 
Surgeons by Dr. William M. Shedden and Dr. 
Edwin P. Hayden to whom the author wishes to 
express his appreciation for their assistance not 
only in abstracting the records, but in investi- 
gating the end-results. I wish also to thank Dr. 
H. F. Hartwell, clinical pathologist of the Massa- 
chusetts General Hospital, and Dr. W. L. 
McNamara of the Huntington Hospital and the 
Harvard Medical School for their aid in the 
pathological study. The end-results are known 
in gt per cent of the cases. 

The cases were treated surgically, by radiation 
and by a combination of the two methods. In 
this report the term “cure” is applied to cases 
living without evidence of disease three or more 
years after treatment. In every case of “cure” 
by operation the diagnosis was confirmed by a 
microscopic examination of the tissue. It was 
found impossible to obtain a biopsy on every case 
treated by radiation, as it caused the patient 
undue suffering and there was the risk of possible 
dissemination of the growth, but in most cases 


the diagnosis has been confirmed by the progress 
of the disease while in the “cured” cases if no 
specimen was available, the fact was noted. 

Three hundred and seventy-six cases were 
admitted to the two institutions during the three- 
year period under consideration as follows: 
Huntington Hospital, 278; Massachusetts Gen- 
eral Hospital, 20; both institutions, 78. The 
cases were divided into definite groups according 
to the classification given on the card furnished 
by the American College of Surgeons. This 
classification distinguishes chiefly between the 
primary cases and cases of recurrence, either local 
or glandular, after operation. The primary cases 
are subdivided into those with and without 
glandular involvement. Primary cases without 
glandular involvement are those commonly con- 
sidered favorable cases for cure. 


ETIOLOGY 


No new facts in etiology were brought out by 
the study of these cases. Eighty-seven and one- 
half per cent were males and 12.5 per cent females. 
Chronic irritation in some form was mentioned 
as an etiological factor in a large percentage of 
the cases. Eighty-five per cent used tobacco in 
some form. Most of these smoked, while some 
chewed and a few used it as snuff. It was not 
uncommon to find cancer of the cheek developing 
on the side of the mouth on which the quid was 
held. 

Leucoplakia was noted as present in 14 per 
cent. The Wassermann test was reported in 184 
instances and was positive in 30 or 16 per cent. 

Data as to the condition of the teeth were 
obtainable in 154 cases. In 116 they were 
described as bad and in 28 cases patient dated his 
first symptoms from the irritation of a false tooth 
plate or bridge. One patient gave as an etiological 
factor a cut from the pipe stem and another, a 
cobbler, who was in the habit of holding nails 
under the tip of his tongue, developed cancer at 
this point. 

The duration of the disease from the onset to 
the first consultation with a physician, was 
relatively short. 


1From the Cancer Commission of Harvard University. 
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TABLE I.—AVERAGE DURATION— 
PRIMARY CASES 


Months 
Glands not infected... ... ee 
Glands infected... . . saw 
“Cores”... . . 79 


It is seen that in the cases which were cured, 
the duration was distinctly longer than the 
average, which may be interpreted to mean that 
the slowly growing form of cancer is most amen- 
able to treatment. 

Delay from the onset of the disease to the first 
consultation with physician is shown in the 
following table. 


TABLE If.—-DELAY FIRST SYMPTOMS TO FIRST 
CONSULTATION 

Per cent 

Less than 1 month (no delay)........... oats ix =e 

One to 3 months.......... ee : . = 

Over 4 months.... ‘ Pan . = 


Of the primary cases 76 or 24 per cent are 
definitely known to have received poor advice 
from the first physician consulted. This implies 
that the physician or dentist did not recognize 
the disease, and valuable time was lost in insti- 
tuting proper treatment. Of these 76 men, 67 
were physicians and g were dentists. 


PRIMARY CASES 


The most important group to be considered is 
the primary cases, 318 in number. These are 
cases in which no active treatment had been 
employed prior to the consultation at the hos- 
pital. Seventy-one per cent of these cases pre- 
sented clinical evidence of metastases when first 
seen. This implies that the outlook for cure, con- 
sidering all the primary cases, is poor, for of the 
29 per cent of primary cases without clinical evi- 
dence of metastases, 35 per cent are cured, which 
represents only 1o per cent of all primary cases. 


DEFINITION OF TERMS EMPLOYED 


Radical operation. By this is meant the two- 
stage operation. In cases of cancer of the tongue, 
floor of the mouth, cheek, and in a few instances 
cancer of the alveolar process, at the first opera- 
tion the growth was removed by the intrabuccal 
method followed by cauterization of the raw 
area by the actual cautery, a small jeweller’s 
soldering iron being usually employed. The cheek 
was split if necessary to give good access to the 
growth. Total or partial excision of the upper 
and lower jaws was done in the classical manner. 
Approximately 1o days later, a radical neck dis- 


section was performed and the internal jugular 
vein, the sternomastoid muscle, and all the 
glands from the omohyoid muscle to the base of 
the skull and symphysis of the jaw removed. 
The glands were not removed from both sides in 
any case in this series. 

Incomplete operation. By this is meant intra- 
buccal excision of the growth and cauterization 
without gland dissection. The operation was 
done in very early cases, in cases which were 
poor surgical risks, and in a few instances in 
which permanent cure was not expected but in 
which it was possible to remove all the local 
growth. 

Radiation treatment. The methods of radiation 
employed were so varied that it was found 
impossible to draw conclusions from the small 
numbers falling in each group. The local growth 
was in most instances treated by the introduction 
of “seeds” of radium emanation. The “seeds” 
are small glass tubes containing from 1 to 5 
millicuries of emanation. These tubes were intro- 
duced into the growth where they were allowed 
to remain, and for each seed introduced the pa- 
tient received 132 millicurie hours treatment of 
unfiltered radiation. In some instances surface 
application of radium was employed with a varied 
amount of screening. The glandular areas of the 
neck were treated either with radium “packs,” 
or with short, or moderately long wave-length 
X-ray. It was found necessary to judge each 
case receiving radiation treatment separately 
and to decide arbitrarily as to whether or not it 
had received what might be called sufficient 
radiation treatment to accomplish results. 

The tables have been much condensed in order 
to make them clear. An apparent discrepancy in 
figures may be noticed but I believe that all 
these have been accounted for in the original 
tables and are not due to error. 


RESULTS OF OPERATIVE TREATMENT 


The results of the 51 operations on the primary 
cases that showed no clinical evidence of metas- 
tases are as follows: there was one operative 
death, a mortality of 2 per cent. The end-result 
could not be determined in one case and four 
others died of other causes without evidence of 
disease within 3 years, and have been excluded. 
Radical operations were performed in 18 cases 
and incomplete operations in 33. The results 
are shown in Table III. 

That the results following radical operations 
are practically the same as those following in- 
complete operations is probably due to the fact 
that the incomplete operation was performed on 








SO OE OR OTIS 


er ovr ss FF &] FF we ese Fe ee SCOUT 


~ = 


e 
ia 





TABLE III.—RESULTS OF OPERATIONS (45 
CASES) IN PRIMARY CASES WITHOUT CLINI- 
CAL METASTASES 
Per 
3-year cent 
Dead cures’ cures 


RRS & psecswivcie ts aiaeea setae 15 4 26 
| Sa aeeree Sidhatice, hipbativecs 3 I 25 
| Serer ore eee 2 4 66 
Upper jaw........ eer tee 4 4 50 
Lower jaw ee err 4 3 43 
WE re RS" I ° re) 
TAGS. 6555. ’ 29 16 34-7 


“Cures” following radical operation. ...... 
“Cures” following incomplete operation .... 
Operative mortality (1 case in 51 operations) 


35 per cent 
34 per cent 
2 per cent 


many early cases in which it was not deemed 
necessary to perform a neck dissection. 

The variation in malignancy of the diseases in 
different situations in the mouth is also shown in 
Table III. The percentage of cures of cancer of 
the buccal mucosa of the cheek and upper jaw is 
very much greater than that of cancer of the 
floor of the mouth and tongue. Cancer of the 
upper jaw arising in the antrum is not included 
in this report. The impression was that the 
papillary slowly growing form of cancer was 
more common on the upper jaw and cheek. 

The results following surgical intervention in 
primary cases which showed clinical evidence of 
metastases are not encouraging. There are 25 
cases in this group. Of these 25 cases 2 died as a 
result of operation, an operative mortality of 
8 per cent, and 2 were not traced. Incomplete 
operations were performed on 10 cases with no 
cures, as would be expected. A radical operation 
was performed on 13 with 1 cure. 


TABLE IV.—-RESULTS OF OPERATIONS IN PRI- 
MARY CASES WITH CLINICAL METASTASES 
Incomplete operations... . . eee 10 


Radical operations......... 
Operative mortality. . 


no cures 
13 s “cure” 
.8 per cent 


The one case in this group cured was a carcinoma 
of the tonsil with a metastasis into the tonsillar 
lymph gland. 

Many of the cases were referred to the X-ray 
department following operation for postopera- 
tive prophylactic X-ray treatment, but in check- 
ing up the results it was found that many patients 
did not report regularly and some not at all. In 
only five instances was what might be termed 
sufficient prophylactic X-ray treatment given. 
All of these cases are dead. 
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An attempt was made to determine in how 
many instances the glands proved to be can- 
cerous after removal when present clinically. The 
results are shown in Table V. 


TABLE V.—METASTATIC GLANDS-——CLINICAL 
DATA AND PATHOLOGICAL CHECK 


Glands clinically palpable, 16 cases. 
Proved cancer..... 


Proved not cancer..... ; for ina’ 
No glands palpable, 9 cases 

Proved cancer.... Tr 2 

eo  .  e Sieut> aan 


It is seen that when glands were present less 
than one-half proved on pathological examina- 
tion to be cancer and in cases in which no glands 
were palpable, about 25 per cent showed micro- 
scopic evidence of disease at operation. It was 
found to be impossible to determine with any 
accuracy the site of recurrence after operation as 
many with local recurrence did not report until 
it was advanced and it was impossible to say if 
the glands in the neck were secondary to the 
primary growth or to the recurrence. In a few 
instances the latter fact was known to be the 
case. In many other cases the outcome was 
determined by letters from friends or relatives 
who only stated the patient had died of a recur- 
rence of the disease. There was one case of 
remote recurrence—a case of cancer of the upper 
jaw which at autopsy showed metastases in the 
lungs, vertebra, and ilium. All of the others as 
far as is known recurred locally or in the glands 
above the clavicle. 

Results following radiation treatment. The results 
of operation upon primary cases are to be com- 
pared with the similar group of cases treated by 
radiation. There were 27 primary cases that 
showed no evidence of metastases which were 
treated with radium and X-ray with no imme- 
diate mortality. There were four “cures”—15 
per cent. No pathological examination was made 
in any of thecured cases. All were of the papillary 
type and originated in areas of leucoplakia, and 
the diagnosis of malignancy is open to question. 
One had a distinct indurated area and was un- 
doubtedly malignant. The other three cases re- 
ceived many radium treatments for recurring 
areas of papilloma and leucoplakia over a long 
period of time. 

One hundred and eight primary cases in which 
the glands were clinically malignant were treated 
by radiation. There were no cures. It is, per- 
haps, hardly fair to consider all of these 108 cases 
comparable to the 25 in the corresponding group 











380 SURGERY, GYNECOLOGY AND OBSTETRICS 


treated by operation. In all the operative cases, 
some hope was entertained of removing all the 
disease while certain of the cases treated with 
radiation were hopeless and the treatment was 
given only as a palliative measure. On the other 
hand many of the advanced cases had insufficient 
treatment, and are therefore not included in this 
group. The results of radiation treatment are 
shown in the following table. 


TABLE VI.--RADIATION TREATMENT 


Primary cases—glands not malignant, 27 cases, 4 cures 
(15 per cent). 
All papillary type with leucoplakia. 
Many treatments in 3 cases. 
One treatment in 1 case. 
No pathological examination of tissue. 
Primary cases—glands cancerous, 108 cases. Cures, none. 


Comparing these two similar groups of cases, 
the first treated by operation and the second by 
radiation, it is seen that in primary cases of can- 
cer of the mouth without evidence of metastases, 
surgical treatment offers 35 per cent chances of 
cure, the operative deaths being classed as fail- 
ures, against at best 15 per cent of cures following 
radiation treatment. in primary cases with 
evidence of metastases radiation treatment offers 
no chance of cure and operation not over 5 per 
cent. 

Disregarding the question of cure, the cases of 
death from disease were studied to determine if life 
was prolonged by any form of treatment with 
results shown in the following table. 


TABLE VII.—LENGTH OF LIFE AFTER TREAT- 
MENT—CASES OF DEATH FROM DISEASE 


Months 

Primary cases—glands not malignant 

Following operation (29 cases) ...........4..... 20 

Following radiation (23 cases).... ee eee IS 

No treatment (12 cases) ...... : paiukcneta 8 
Primary cases—glands cancerous 

Following operation (22 cases)............ a, Je 

Following radiation (108 cases)....... cieseew ag Ae 

INO CPGMIMIERE (EE CORED) 6.0.6. cic cose c siswie cess 4-5 


It is seen in comparing groups of similar cases 
that the life was distinctly prolonged by treat- 
ment. Patients live longer following surgical 
operation than following radiation treatment in 
both groups, those with and without metastatic 
glands. The amount of discomfort following the 
two methods of treatment is very difficult to 
determine, but I am inclined to believe that the 
total amount of discomfort following radium 
treatment of cancer of the mouth is much greater 
than that following operation, although the 


immediate discomfort after a surgical operation 
is, of course, great. 

Prolongation of life by radiation treatment is 
also seen in the primary cases which recurred 
following operation. The average length of life 
in the recurrent group treated by radiation was 
17 months, while in the cases not radiated it was 
15 months. 


TABLE VIII.—EFFECT OF RADIATION 
ON RECURRENCE 
Average length of life after radiation 


ae Months 
Radiation treatment of recurrence................. 17 
No radiation treatment of recurrence.............. 15 


CASES RECURRENT AFTER OPERATION PER- 
FORMED ELSEWHERE 
There were 45 cases in this group of cases 
recurrent after operation performed elsewhere 
which may be divided as in Table IX. 


TABLE IX.—-RECURRENT CASES 


Cases 
After radical operation 
EE Sate oiaie- wits. Ghisie sau aire Candia eee I 
Gilanduler only.........5.....:% Peace oe oe 
Local and glandular... . Stat enna ; 
After incomplete operation 
SO eee BE ae 9 
Glandular only........ Le Aa oe a 
Local and glandular.............. detain ; 


It is seen that there was a local recurrence in 41 
out of 45 cases, that is, in only 4 was the primary 
growth successfully removed. The character and 
extent of the original growth is not known in 
any of these cases, but in many the operation 
performed was obviousy inadequate, so that it 
was impossible to say, in the cases in which there 
was both local and glandular recurrence, if the 
glands were secondary to the original growth or 
to the local recurrence. 

The recurrence as a rule took place early. The 
average time of recurrence following incomplete 
operation was 2 months, following radical opera- 
tion 4% months. 

The final result is known in 40 of the 45 cases. 
One is living and the other 39 are dead. The 
“cured” case was one of so-called local recurrence 
following an incomplete operation for a small 
cancer of the tongue. When he was seen at the 
clinic, 3 weeks after operation, there was indura- 
tion about the wound, but it was impossible to 
say whether or not this was a postoperative in- 
flammation or a tumor. He received three radium 
treatments and was living 4 years later. The 
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TABLE X.—PROLONGATION OF LIFE BY RADI- 
ATION TREATMENT 


Months 
Average life radiated cases...............eeeee: 10.7 
Average life cases not radiated.................. 7 


recurrent cases that received radiation treatment as 
a palliative measure lived 3.7 months longer from 
the date of observation than the cases not treated. 


RE-OCCURRENCE 


By re-occurrence is meant a new carcinoma 
arising from the buccal mucosa at some distance 
from the point from which a previous growth has 
been removed and obviously having no relation 
to it. The cases are of particular interest and are 
comparable in some ways to the multiple kera- 
toses and carcinomata of the skin. There were 
16 cases in this group, 3 of which are also included 
in the group of primary cases. 

Leucoplakia was present in 8 out of 10 of the 
cases in which its presence or absence was men- 
tioned. The average length of time after opera- 
tion at which the second growth occurred was 7 
years. In no case were the glands of the neck 
involved until the second local growth had 
reached a large size. 

Of the 16 cases, 5 were operated upon with no 
cures, 8 received radiation treatment with one 
cure, and 3 received no treatment. 

The “cure” was a case of cancer of the tongue 
occurring near the scar of operation for cancer 
performed 5 years previously. The clinical diag- 
nosis was beyond question. A seed containing 5 
millicuries of emanation was introduced, and the 
patient suffered intensely for 6 weeks but is now 
well 5 years later. 


PATHOLOGY 


In the light of recent studies we are led to 
believe that the results of the treatment of cancer 
depend more on the malignancy of the growth as 
determined by the amount of differentiation of 
the cells than on any other one factor. In 1920 
Broders (2) reported a series of cases of cancer of 
the lip from the Mayo Clinic and divided them 
into four groups according to the amount of 
differentiation of the cells. He placed in Group 
1 those cases in which there was much differen- 
tiation and keratinization, and in Group 4, those 
in which there was no tendency to differentiate 
and the cells infiltrated the deeper structures. 
MacCarty has since made several communica- 
tions on this subject. Greenough (3) has shown 
the same to be true in cancer of the breast. In 
1922 I reported, with Dr. E. M. Deland (4), a 


series of cases of cancer of the lip from the 
Massachusetts General Hospital Clinic and clas- 
sified them according to Broders’ standard, divid- 
ing them, however, into three instead of four 
groups. The results were similar to those of 
Broders and are shown in Table XI. 


TABLE XI.—CANCER OF THE LIP; RESULTS OF 


OPERATION; PATHOLOGICAL GROUPING 


Living Per Dead 
Cases Cent Cases 


kidd increase nedenane 53 81.5 12 
PTE Ore eee OPE Te 14 70 6 
Ns criceiaies wate es ears 4 22 14 


In other words the more the epithelial cell 
departs from the normal the more malignant the 
tumor. This is simply the application to the 
clinical case of a fact long known in the laboratory, 
and the surgeon today should not be satisfied with 
the diagnosis of cancer but should insist that the 
pathologist give some opinion as to the degree 
of malignancy. 

In this series of cases of cancer of the buccal 
mucosa, specimens from 71 were available for 
review but 59 cases only were suitable for study. 
Twelve cases were either operative deaths, died 
of other disease, or were not traced. 

The specimens from these cases were reviewed 
by me and divided into four groups representing 
different degrees of malignancy. All of these 
cases are, of course, squamous cell carcinoma. 
The criteria for the grouping was (1) differentia- 
tion of the cells and keratinization; (2) irregu- 
larity in the size and shape of the nuclei; (3) tend- 
ency to deep infiltration; and (4) mitotic figures. 
In Group 1 were placed those cases in which the 
cells were highly differentiated and showed little 
tendency to infiltrate, and in Group 4, cases 
showing cells with little tendency to differ- 
entiate but to infiltrate deeply. The slides 
were then reviewed by Dr. H. F. Hartwell and 
W. L. McNamara, who also separated them into 
groups, and the results compared. It was found 
that our opinion as to the malignancy agreed 
closely in nearly every case. Certain of the 
cases in Group 1 were papillomatous but all 
have been considered cancer by Dr. J. H. Wright 
and certain of the doubtful cases have since died 
of metastases. The cases were then separated 
into groups according to the degree of malignancy 
as shown by the specimen and it was found that 
cases placed in Group 1 showed 68 per cent of 
cures while there were no cures in Group 4. It 
must be remembered that the duration and ex- 
tent of the disease and the type of operation 
performed have been disregarded (Table XII). 
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RESULTS OF OPERATION; PATHO- 
LOGICAL GROUPING 


TABLE XII. 


Per 

Cases Cures Cent 

Group 1 ‘ ’ . 17 12 68 
Group 2 ey : 14 3 21 
Group 3 ‘ 17 I 6 
Group 4 oF ieee | ae ° ° 


The type of operation performed, apparently 
made little difference in the result; the cases in 
Group 1 recovered while those in Group 4 died. 


TABLE XIII.--RESULTS OF OPERATION; CASES 
DIVIDED INTO PATHOLOGICAL GROUPS 


Incomplete Operations 


Per 

Cases Cures Cent 

Group 1 oe ae 15 10 66 
Group 2 ‘ : . . 8 2 25 
Group 3 ‘ 7 I 14 
Group 4 3 6 ° ° 

Radical Operations 

Group T.. caps d aig 2 2 100 
Group 2 was ee 6 I 16 
Group 3 re 10 fe) ° 
Group 4 5 ° ° 


I believe that the cases should be grouped 
pathologically as to their malignancy in any 
report of the results of a given method of treat- 
ment of cancer, as it is manifestly unfair to com- 
pare statistics of an observer who has been un- 
fortunate enough to have had a large percentage 
of Group 4 cases with those of a man who has had 
chiefly cases falling into Group tr. 


SUMMARY 


1. Cancer of the buccal mucosa is a rapidly 
growing form of carcinoma and is often incurable 
in a few months from the onset of the disease. 


2. In primary cases without clinical evidence 
of metastases, surgical treatment offers 35 per 
cent chances of permanent cure as against 15 
per cent by radiation treatment. 

3. In primary cases with clinical evidence of 
metastases, radiation treatment offers no chance 
of permanent cure and radical surgical treatment 
not over 5 per cent. 

4. The degree of malignancy varies somewhat 
as to the situation, cancer of the cheek and upper 
jaw being less malignant than cancer of the tongue 
or floor of the mouth. This is probably due to 
the fact that the papillary type is more common 
in the former positions. 

5. In the early cases, comparatively little 
reliance as to metastases can be placed on the 
presence or absence of palpable glands. 

6. Of the primary cases dying of a recurrence 
of the disease, life is prolonged by treatment, 
but the patient lives longer following operative 
treatment than following radiation treatment. 

7. In recurrent cases dying of the disease, in 
all groups, life is longer in the cases which received 
radiation treatment than in those cases receiving 
no treatment. 

8. A certain group of cases which may be said 
to have been “cured” by treatment are prone to 
develop a second cancer at some other point in 
the buccal mucosa. 

g. The results of treatment depend more on 
the amount of differentiation of the cells, as 
determined by the microscopic examination of 
the specimen, than on any other one factor. 
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LATERAL CYSTOGRAMS 
A Stupy OF THEIR CLINICAL IMPORTANCE 


By W. FE. COUTTS, Santiaco, CHILE 
University Clinic, Section of Urolozy 


method. Since 1906, when Voelcker and 

Lichtenberg (1) obtained an opaque cysto- 
gram, many surgeons have used the method with 
clinical success. Cystography has not come to be 
so important as pyelography because the bladder 
can usually be studied with the naked eye through 
the cystoscope. 

Recently, however, a new field was opened for 
this method, when Dariaux, Blanc and Negro 
presented their work before the Société de Radio- 
logie Médicale, March 10, 1925. They showed 
cystograms taken in a lateral position and called 
attention to the great importance of obtaining 
plates of the bladder with the patient in dorsal 
and lateral positions. 

These facts were pointed out in an isolated case 
published as far back as 1912 by W. Lerche (2) of 
Minnesota. In some way this first effort to obtain 
a lateral cystogram in a case of diverticula of the 
bladder was not awarded due recognition, as in 
current medical literature we find no record of 
further experiences on the subject. 


(method, Since is not by any means a new 





Fig. 2. Lateral view of same bladder as in Figure 1. 





Fig. 1. Anteroposterior cystogram of normal bladder Fig. 3. Anteroposterior cystogram of normal bladder 
containing 80 cubic centimeters of opaque solution. This containing over 200 cubic centimeters of the opaque 
view shows the flattening of the dome. solution. 
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Fig. 4. Lateral view of same bladder as that in 


Figure 3. 


In 1922, Sgatitzer, Eisler, Blum, and others 
published some work on cystoradioscopy in the 
lateral position with studies of the movements 
during micturition of normal and diseased blad- 
ders. Not until 1925 did the French specialists 
begin the use of lateral cystography, when Marion 





Fig. 6. Anterior view of same bladder as that shown in 
Figure 5, showing endovesical hypertrophy. 
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Fig. 5. Prostatic hypertrophy. Bladder containing over 
220 cubic centimeters of ro per cent sodium bromide solu 
tion. 


and his collaborators discussed the subject in 
scientific meetings and published papers on it. 

The method is very simple, in fact the same as 
that used in ordinary dorsal cystography. The 
patient is placed on his side on a table inclined 35 
to 40 degrees. When the patient is in this position 
the shadow of the bladder will appear between 
the trochanters. We use a to per cent sodium 
bromide solution to produce contrast. 

A study of the bladder with patient in the 
lateral position makes it possible to learn its rela- 
tion to the conventional anatomical lines. It is 
found that the floor of the bladder is always above 





Fig. 7. Anteroposterior view of adenocarcinomata of the 


prostate. Bladder was filled with 180 cubic centimeters of 
opaque solution. This view shows loss of neatness of con- 
tour of bladder wall, to the right; also endovesical hyper- 
trophy. 
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Fig. 9. Fracture of pelvis. Bladder impacted between 
bony fragments. At the beginning there was only transient 
hematuria, but pain after micturition continued. Surgical 
treatment was not attempted. 





Fig. 8. Lateral view of bas fond of bladder shown in 
Figure 7. Infiltration of anterior wall and hypertrophy of Poe . ’ : ‘ 
the prostate. This diagnosis was confirmed first by means anatomy. rhis fact has often misled radiologists 
of MacCarty’s cysto-urethroscope and afterward by opera- in the diagnosis of intraprostatic calculi. 
tion. In the study of bladder diverticula, cystography 
gives us an opportunity to inspect thoroughly the 
anterior and posterior walls. In the ordinary 
dorsal cystogram, diverticula can not be seen as 
they are a part of the uniform opaque shadow 
of the bladder. Such diverticula can be located 
only by means of a lateral cystogram. 


a line drawn perpendicular to the superior surface 
of the symphysis pubis and not below such a line 
as is stated in some of the classical textbooks on 





Fig. 10. Case of vesico-intestinal fistulze, showing blad- Fig. 11. Bladder showing cells and diverticula. 
der, appendix, ileocecal valve, part of ascending colon, 
and ileum filled with sodium bromide solution. 
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In prostatic adenomata the importance of the 
lateral cystogram is very relative; still the lateral 
plate permits, to a certain degree, the estimation 
of the bas fond. 

In bladder tumors, the lateral view is of great 
advantage as it allows us to estimate the degree 
of infiltration of the bladder wall, and this cannot 
be determined by cystoscopy. 

When neoplasms are associated with an intense 
degree of cystitis, and when cystoscopy is im- 
possible, combined dorsal and lateral cystograms 
serve to determine the chances of success in sur- 
gical treatment. We consider the combined form 
of inestimable value also in revealing many clinical 
facts which otherwise would remain obscure. 

In support of our theories we include a report 
of some clinical observations. 


Case 1. Into a normal bladder 80 cubic centimeters of 
a 1o per cent sodium bromide solution was injected. The 
bladder is not completely filled as is shown by the flatten- 
ing of the dome (fig. 1). Figure 2, a lateral view, shows 
characteristic shadows in incomplete filling. 

Case 2. A normal bladder was distended with over 200 
cubic centimeters (up to 400 cubic centimeters) of the 
bromide solution. The anteroposterior view (Fig. 3) shows 
the spherical shape and the very well outlined circumfer- 
ence. The lateral view (lig. 4), made under identical con 
ditions, shows clearly the symphyseal, rectal, and superior 
walls. When only 150 to 200 cubic centimeters are injected, 
the shape of the shadow is oval in both positions, the apex, 
corresponding to the neck of the bladder, being directed 
toward the symphysis pubis (3). 

Case 3. This was a case of endovesical hypertrophy of 
the prostate. The bladder was filled with over 220 (up to 
400) cubic centimeters of opaque solution. In the antero- 
posterior position we find an irregular contour due to 
bladder columns, and a round shaped endovesical tumor 


THE CLASP-RING: A NEW 


INSTRUMENT 
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(Vig. 5). The lateral view (Fig. 6) shows the raising and 
flattening of rectal wall with formation of a bas fond. 

Case 4. In this case an adenocarcinomata of the pros- 
state extended into the bladder. The anteroposterior cysto- 
gram obtained with over 150 cubic centimeters of opaque 
solution, shows infiltration of the anterior wall (Fig. 7). 
In the lateral view we see an extension of the malignant 
process into the rectal and superior walls (Fig. 8). 

Case 5. This patient sustained a fracture of the horizon 
tal branch of the pubis and other fractures of the pelvic 
bones. The result was transient hematuria at the begin- 
ning but pain after micturition persisted. Through clinical 
examination rupture of the bladder was absolutely ex 
cluded. The anteroposterior cystogram taken 4 days after 
the accident shows the nipping of the bladder between the 
osseous fragments. A cystogram taken 42 days after the 
accident (Fig. 9) shows incarceration of a portion of the 
bladder in the osseous repair. Cystoscopy gave no light 
on this fact. 

Case 6. Patient entered the Department complaining of 
the passage of gas and fwces with the urine. Cystoscopy 
was impracticable because of the intense degree of cystitis. 
Anteroposterior cystogram with bromide solution made 
possib!e a diagnosis of vesico-intestinal fistu!a due to the 
rupture of an abscess of the distal portion of the vermiform 
appendix into the bladder (Fig. 10). Surgical operation 
performed by Professor Sierra confirmed our diagnosis. 

The roentgenological work was performed in the De- 
partment of Radiology of the University directed by Pro 
fessor Ducci. 
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FOR INTESTINAL 


* ANASTOMOSIS! 


A PRELIMINARY ReEpoRT ON A NEW MECHANICAL DEVICE AND A New METHOD FOR 
INTESTINAL ANASTOMOSIS 


By JOSEPH B. BACON, M.D., F.A.C.S., Macoms, ILLINots 


Bacon Clinic 


/YNHE intestinal clasp-ring is a mechanical de- 
vice for safe and rapid end-to-end anastomo- 
sis. By means of this instrument the ends of 

intestine are held in secure approximation, which 

prevents leakage and insures a complete union 
before the instrument becomes detached and is 
passed down the bowel. 

The apparatus consists of a light metal tubular 
clasp, an inner cylinder and two thimble-like rings 
of the same material, and a rubber ring. 


The procedure is as follows. A_purse-string 
suture is placed in each end of the intestine to be 
approximated. The clasp part of the instrument 
is placed within one end and the ring part (pre- 
viously tied with catgut to the rim of the cylinder) 
in the other end of intestine, and both ends then 
tied firmly around the cylinder, which has been 
pushed part way into the tube of the clasp, the 
whole being held firmly by special forceps grasp- 
ing the cylinder just between the two ends of gut. 


1Read before the McDonough County Medical Society, January 5, 1926. 
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Fig. t. Parts of clasp-ring, actual size.'| A. Clasp end. 
B. Cylinder. C. Ring end. D. Outer ring. KE. Rubber 
ring. IF. Inner ring. 

'The drawings are by Mildred Van Cleve, M.D. 
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performed upon animals up to that time. The 
dumb-bell operation was justly criticized because 
an extra incision had to be made in theintestine, so 
the operation was not performed upon the human 
subject. Yet all the animals recovered and post- 
mortem inspections made after intervals of a few 
days to 8 months showed perfect results, no con- 
traction, and a minimum of scar tissue at the site 
of operation. 

The same principle that governed the previous 
operation governs the new procedure, that is, all 
the connective tissue of both ends of the gut is 





Fig. 2. Ends of intestine tied on cylinder with purse- 
string sutures, instrument grasped with forceps. 


Fig. 5. Window cut through intestinal wall showing 
instrument at completion of operation. 








lig. 3. Sagittal section through intestine showing 
clasp-ring in position, ready for removal of forceps. A. 
Clasp end of instrument. B. Cylinder. C. Forceps. D. 


Grasping the clasp through the intestinal wall 
with the thumb and finger of one hand and the 
rings with those of the other hand, the two parts 
of the instrument are pushed together until they 
click into place. Then by pushing the outer metal 
ring forward, the rubber ring slides off the inner 
metal ring on to the clasp, where it anchors all the 
lavers of both ends of the gut, serosa to serosa. 

The catgut holding the two parts of the in- 
strument together temporarily is soon digested, 
permitting the two parts to pass along the intes- 
tine separately. 

This instrument is an improvement upon, and 
the idea an outgrowth of my former instrument, 
the intestinal dumb-bell, advocated for the same 
purpose and published in this Journal, January 6, 
1906, together with the end-results of operations 





Outer ring. E. Rubber ring. I. Inner ring. G. Intestine. 
H. Catgut tying ring to cylinder. 

Vig. 4. Sagittal section showing final stage of operation, 
with rubber ring clasping both ends of intestine. 


taken in one ligature. Any possible leakage or in- 
fection at the line of the union is thus prevented, 
and the connective tissue is held in place so that 
the serosa and muscularis, both of which quickly 
atrophy under pressure, can retract from the ring 
and unite end-to-end before the connective tissue 
is severed by tissue atrophy. This usually occurs 
in about 6 days. 

The advantages of this method of intestinal 
anastomosis are: (1) the simplicity of the opera- 
tion; (2) the absolute safeguard against leakage; 
(3) the short time required for operation; (4) the 
dispensing with the necessity of reinforcing su- 
tures; (5) the short time which the instrument re- 
mains at the site of operation (due to the uniform 
necrosis of all connective tissue within 6 days) ; and 
(6) the minimum amount of scar tissue remaining. 











388 SURGERY, GYNECOLOGY AND OBSTETRICS 


A METHOD FOR REPAIR OF POSTOPERATIVE VENTRAL HERNIA! 


By O. F. LAMSON, M.D., F.A.C.S., SEATTLE, WASHINGTON 


I YNHE repair of postoperative ventral hernia is 
often a trying problem, especially when, 
through extensive and prolonged infection, 

considerable fascia and muscle tissue have been 

lost and a large gap is left which cannot be closed 
by the usual method of herniotomy. In such cases 
the fascia and muscles cannot be drawn together 

and the surgeon is forced to use some kind of a 

graft to cover the opening. While we cannot hope 

to restore the abdominal wall to its former 
strength, it is possible to repair it to the extent 
that it relieves the patient of the disagreeable 
symptoms that accompany hernia. 
Transplantation operations for the repair of 
ventral hernia have been used since tgog, but 
there have been no definite reports regarding the 
ultimate and lasting results in a large series of 

cases. It is generally conceded that at least 2 

years must elapse before the actual results in 

hernioplasty can be definitely determined. As 
long as such records are lacking one is justly re- 
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Fig. 1. Hernia. A, Peritoneum sutured; B, fascia to be 
used in transposition for repair of tissue; C, cross section of 
abdominal wall. 


luctant to perform such a transplant operation, 
especially as there seems to be a definite factor 
against it, a factor which has proved many a well 
performed repair ineffective; i.e., because of the 
meager blood supply, a transplant of fascia in the 
process of healing is likely to become too thin and 
weak to stand the strain of the abdominal wall. 
However, the surgeon must face the situation 
when it presents itself and make some effort to 
give relief. 

About a year ago I was confronted by a post- 
operative large ventral hernia, which seemed to 
indicate the use of a fascial transplant. I was 
operating for an infected gall bladder and post- 
operative obstructive adhesions. The patient had 
been operated on twice some years before and had 
experienced prolonged convalescence, as a result 
of an infection in the wound and the loss of con- 
siderable tissue. 

When attempting to close the abdomen I saw 
that the right rectus muscle at a distance of 3 
inches to the right of the midline near the um- 
bilicus had been destroyed, and left a large gap 
about 4 inches long and 3 inches wide. It was 
impossible to bring the tissues together to do a 
Mayo operation for repair of the abdominal wall, 





Fig. 2. Transposition of anterior fascia over hernia. 
The anterior fascia of the rectus from the opposite side 
was used to repair the gap. 


1 Read before the meeting of the Association of Resident and Ex-Resident Physicians of the Mayo Clinic at Rochester, Minnesota, October 19, 1925. 


1 





KREISELMAN AND KANE: ETHYLENE IN OBSTETRICS 389 


over lannins FE 





Fig. 3. 


nor could the hernia be repaired by uniting the 
separate layers. Therefore, it was deemed wise to 
make use of the anterior fascia of the rectus from 
the opposite side to repair the gap. The patient’s 
condition did not warrant a fascia transplant from 
the thigh even if I had so desired. So I made an 
effort to transpose rather than to transplant fascia. 

The anterior fascia of the rectus muscle on the 
opposite side seemed sufficiently strong to use for 
repair, and so I dissected from it a flap 4 inches 
wide and 6 inches long.’ This was turned and 
lapped over the hernia and sutured with 40-day 
catgut. The location of the lesion in the rectus 
muscle in the region of the umbilicus was indeed 
a fortunate coincident, as the fascia at this region 
of the muscle is strong enough for use in such 
cases. 

Since operation the patient has been relieved 
of the disagreeable symptoms incident to the 
hernia, and it looks as though she is permanently 
cured. 


THE USE OF 


ETHYLENE 






Rectus M 






Cross section of transposed fascia. 


The argument that might be used against this 
method of repair of the abdominal wall is that the 
strong side is weakened when it is denuded of its 
anterior sheath. However, this is not as serious a 
matter as it seems, because the muscle bands are 
well linked by the liniztransverse. Also, the 
fibrous tissues which form assist in holding the 
muscle fibres together. 

This type of hernia in which there is so much 
loss of tissue is comparatively rare, and any one 
surgeon cannot expect to have a large enough 
series of cases to prove the merits or demerits of 
this type of repair. One case, of course, is not 
sufficient from which to draw conclusions. | 
can only say that there are circumstances in which 
a transposition of fascia for the repair of large post- 
operative ventral hernia may give better results 
than the transplantation of fascia. 

The apparent satisfactory results in our case 
indicate that transposition of fascia merits a trial 
in certain cases. 


IN OBSTETRICS 


A Report or E1Gury-FiveE Cases! 


By JOSEPH KREISELMAN, M.D. anp HOWARD F. KANE, M.D., Fu 


rical cases as it is in surgical operations. 

Simpson’s use of chloroform in obstetrics 
was denounced from the pulpit as impious and 
contrary to Holy Writ. The general declaration 
being that to use chloroform was “to avoid one 
part of the primeval curse on women.” So strong 
was the power of the Church, so universal the be- 
lief in the guilt of all women, that, notwithstand- 
ing the fact that Simpson wrote many pamphlets 
to defend the blessing he had introduced, he 
seemed about to be overcome, when he seized 
upon a new weapon, which was probably the most 


fg yoy is as justifiable in all obstet- 


A.C.S., WASHINGTON 


absurd by which a great cause was ever won. 
“My opponents forget,” he said, “the twenty- 
first verse of the second chapter of Genesis; it 
is the record of the first surgical operation ever 
performed, and that text proves that the Maker 
of the Universe, before He took the rib from 
Adam’s side for the creation of Eve, caused a 
deep sleep to fallon Adam.” It was a stunning 
blow. This with a few other remarks, dispersed the 
enemy forever, and the greatest victory of science 
against suffering was gained. We still find some 
physicians who believe that pain during child- 
birth is desirable and its prevention hazardous. 


1 Presented at a mecting of the Medical Society of the District of Columbia, March 17, 1926 
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Since the time of the introduction of anaesthesia 
in obstetrics great advances have been made in the 
development of anesthetics and in their adminis- 
tration. It was soon discovered that chloroform 
was not without great dangers, and this was re- 
placed by ether, although there are still physi- 
cians who believe, as did Simpson, that chloro- 
form is indicated in obstetrics. 

Recently nitrous oxide has taken its place and 
this gas used in sequence or in combination with 
ether has enjoyed much popularity in the past 
few years. Still more recently ethylene has been 
introduced, and this anwsthetic we believe to be 
the one of choice in all obstetrical procedures. 

In this paper we shall endeavor to outline briefly 
a method of obtaining obstetrical anaesthesia which 
we have found to be satisfactory in all types of 
cases. In the small series to be reported this pro- 
cedure has given almost complete satisfaction and 
an entire absence of accidents and clinical com- 
plications. 

There are two general conditions to be consid- 
ered in the administration of an anwsthetic in an 
obstetrical case. The first is the general con- 
dition of the mother; the second, the condition 
of the fetus. Among the general conditions we 
must bear in mind the possible influence of the 
anesthetic on pulmonary, cardiac, and renal 
lesions, as well as the toxwmias of pregnancy. 
We must also consider the influence on the prog- 
ress of labor. 

Experience in general surgery has shown that 
ethylene has no ill effect on the heart, lungs, or 
kidneys. In several cases of toxemia early in 
pregnancy, and in one case of eclampsia we have 
used ethylene with excellent results. Its effect 
on the progress of labor will be described later in 
this paper. 

A general anesthetic is rarely necessary before 
the second stage. It has been the custom to delay 
anesthesia as Jong as possible; however, we at- 
tempt to begin just as the head is passing through 
the cervix or a little before. The demand increases 
as labor progresses and we must be able to supply 
this demand rapidly and safely without impeding 
progress. The administration must vary in order 
to meet the special requirementsof each individual 
case, and for this reason it would be impossible 
to lay down definite rules. 

It is essential to have the proper anesthetic 
machine for obstetrical administration. One 
which is of the intermittent flow principle should 
be used in order to deliver the agent to the patient 
the instant that it is demanded. This should be 
when the patient subjectively experiences uterine 
contraction. It should also be of a type that de- 


livers gases in mixture of a definite percentage. 
This is necessary because when the proper mix- 
ture for the patient is determined, this can usually 
be continued without change until near the end. 

Anesthesia is begun with roo per cent ethylene 
and the patient is allowed to breathe without in- 
struction. As soon as the induction is complete 
(the number of breaths varies) the anesthetic is 
stopped and the patient is allowed to recover. 
This recovery takes place after the painful con- 
traction has ceased. The patient is then asked to 
tell immediately when the next pain comes. The 
same mixture is used if the pains are long and 
severe or a more diluted mixture if they are short. 
Upon recovery from this pain, the patient usually 
has confidence in the ability of the anesthetist to 
relieve her suffering. 

At this time one’s judgment of the number of 
breaths and proper mixture to be used has been 
formed, and the patient is accordingly instructed. 
She is now ready to obey. 

Ordinarily, analgesia is obtained by asking the 
patient to take three inhalations. She is instructed 
to hold the last inhalation and “ bear down.” 

A mirror is now placed at the foot of the table, 
as suggested by Doctor Kane. This enables the 
anesthetist to observe the progress and govern 
the mixture of the anesthetic. 

As the head approaches the vulva the anzs- 
thetic is deepened. The most extreme anguish is 
experienced when the head passes through the 
vulva and so at this time surgical anesthesia is 
induced, and the fetus delivered. This degree of 
anesthesia is continued until necessary repairs 
have been completed. 

Anesthesia or analgesia is obtained very quick- 
ly, usually in two respirations. Annoyance be- 
tween pains is almost always abolished. There is 
rarely any full pain appreciation, and very often 
there is a complete amnesia between pains, but 
without the confusion so common with other an- 
wsthetics. Confusion may occur; we have had it 
in one case. Complete relaxation for the final 
pains is quickly produced and recovery is very 
prompt. This relaxation is peripheral only and 
there is not the danger of postpartum hemorrhage 
from atonia which may be produced with ether. 

Ether is an irritant to lungs, kidneys, and liver 
In cesarean section there is less shock, decreased 
vomiting, less distention and pain from this cause 
when ethylene is used; and dilated stomach, which 
so often follows caesarean section has not been 
noted in any case in this series. The only difficulty 
is to be encountered when the parietal peritoneum 
of the upper abdomen is stimulated by packing 
off the intestines. 
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The heart of the fetus is not influenced and 
breathing begins apparently sooner than with 
other anesthetics or no anesthetic. This is also 
very Striking in cesarean section. 

REVIEW OF CASES 

In reviewing the 85 cases in which we have 
employed ethylene as an anesthetic, we find 
that 33 were delivered spontaneously, 23 by low 
forceps, 9 by mid forceps, 6 by podalic version, 
and 14 by cesarean section. One of the casarean 
sections was of the low, or cervical type, and one 
of the versions was in a case of twins—a double 
version. There were 53 i-para, 25 ii-para, and 7 
iii-para. 

Practically all of the primipare and many of 
the multipare had received during the first stage 
from one to three hypodermic injections of mor- 
phine sulphate grains % in 2 cubic centimeters of 
a 50 per cent solution of magnesium sulphate. In 
several cases the hypodermig¢ seemed to have little 
or no effect, so the rectal injection of quinine, 
ether, alcohol, and olive oil, as suggested by 
Gwathmey, was employed. This preliminary 
narcotization seemed to increase the efficacy of the 
ethylene. 

In the first half-dozen cases administration of 
the gas was not started until the second stage of 
labor had been definitely reached. Subsequently, 
it was begun if possible just before the cervix 
became completely dilated. It was found that the 
full analgesic effect of the gas was not obtained 
during the first few pains. By beginning to give 
the anesthetic earlier, the contractions could be 
rendered painless by the time the patient was in 
the second stage. 

The duration of the second stage seemed to be 
lessened. With the abolition of pain, the patient 
would use her voluntary expulsive powers 
throughout the entire period of uterine contrac- 
tion; none of her strength would be wasted in 
screaming and tossing about on the table. The 
patients were conscious, and would carry out 
instructions. In many cases drowsiness persisted 
between pains. Unless the progress of the head 
was continuous, the perineal portion of the 
second stage was frequently shortened by de- 
livery with low forceps after perineotomy. 

No harmful effects on the child were noted. On 
the contrary, the premptness with which these 
babies breathed ana cried was noticeable. The 
statements of the patients after delivery seemed 
to show that during the administration of ethy- 
lene the sensation was of well-being and com- 
fort, followed by a “fading away.”’ This was not 
accompanied by the feeling of suffocation, whirl- 
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ing, pounding, etc. which is so often complained 
of with other anesthetics. 

As to results, the patients have been divided 
into four groups. Class 1 consists of the cases in 
which the effect of ethylene was considered to be 
entirely satisfactory. No patient was included in 
Class 1 who did not say that she felt no pain after 
the beginning of ethylene administration. Many 
reported, in addition to analgesia and anesthesia, 
amnesia covering the entire period. The most 
striking results were usually in multipara. Fre- 
quently by the use of morphine and magnesium 
sulphate in the first stage and ethylene in the 
second, the patients’ reported that the entire 
labor was practically painless. Many of the primip- 
are retained vivid recollection of first stage 
pains in spite of narcotic medication. Sixty were 
considered to be in Class 1. 

In Class 2 were placed those patients who ad- 
mitted marked relief from pain, but not complete 
analgesia. In every case, faulty co-operation on 
the part of the patient could account for the 
partial lack of success. Failure to carry out in- 
structions regarding inhalation of the gas deprived 
these women of the full benefit of the anzsthetic. 
Relief from pain could be proved in these cases by 
withholding the gas for several contractions. In 
Class 2 are g cases. 

Class 3 consists of cases in which the use of 
ethylene proved to be absolutely unsatisfactory. 
Only two patients fell into this group. One 
woman was a foreigner of rather low mentality. 
She preferred pain to the helpless sensation of 
partially losing consciousness. The other failure 
was in the case of a highly neurotic woman. She 
became unconscious after three or four inhala- 
tions, awoke with a scream of terror, and begged 
that no more anesthetic be given as she had had 
a most horrible dream. 

Class 4 consists of the 14 cesarean sections. In 
these cases relief of pain was not the object sought. 
Ethylene seems to be almost an ideal anesthetic 
for abdominal deliveries. The rapidity with which 
anesthesia is induced, the satisfactory muscular 
relaxation, the absence of ill effects on the fetus, 
the promptness with which the patients regain 
consciousness, and the freedom from lingering 
after-effects form a combination of qualities 
which can be equaled by no other anesthetic. 

In performing the 6 versions, uterine relaxation 
was as complete as could be wished. In one case 
the child weighed 1o pounds, 8 ounces and was 
turned without difficulty. The delivery of twins 
was in no way. hampered by lack of relaxation. 

Ethylene owes much of its value in labor to the 
flexibility with which it may be administered. 
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Two or three inhalations permit a perineotomy to 
be done if it is desired; two or three more allow 
absolutely painless delivery of the head; a few 
breaths of air, and the patient is awake with no 
knowledge of what has happened. 
SUMMARY 

1. Complete analgesia was obtained in 84 
per cent of our cases, appreciable relief from pain 
in 13 per cent, and failure in 3 per cent. 

2. Progress during the second stage of labor 
seemed to be more rapid. 

3. No harmful effects on the child were noted. 

4. Podalic version was easily performed under 
ethylene anesthesia. 


5. Ethylene seemed to be the ideal anesthetic 
for caesarean section. 

6. The efficacy of ethylene seemed to be in- 
creased by the use of morphine in the first stage. 

7. Ethylene is valuable in the second stage ol 
labor because with it analgesia and anesthesia 
are rapidly induced; its action is fleeting; there are 
apparently no latent ill effects on the mother or 
child. 
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CORRESPONDENCE 


RADIATION OF BLADDER ‘TUMORS 


To the Editor: When radium is applied to neo- 
plasms of the urinary bladder it is difficult to main- 
tain the necessary approximation. There is usually 
a period of many hours during which the radium 
must be in contact with the base of the neoplasm if 
any therapeutic result is to be expected. In our 
experience it has been almost impossible to keep 
the radium in the exact position and contact desired. 

We find the following technique satisfactory. 
After the bladder has been opened and the neo- 
plasm cauterized, the radium is placed in the desired 
position. The wall of the bladder is then drawn over 
the radium and held in place by a couple of sutures. 
After the desired number of hours of radiation, the 
bladder is reopened, under gas anesthesia, the su- 
tures removed and the radium taken out. In this 


way it is possible to be sure that the radiation has 


been given to exactly the site desired. We have 
not seen this method described. 
W. J. PENNOCK and W. J. STARK. 
Spokane, Washington. 


THE TECHNIQUE OF ABDOMINAL HYSTEREC- 
TOMY FOR CARCINOMA OF THE UTERUS 
A Correction 

In editing Professor Franz’s article describing his 
technique of the abdominal hysterectomy for carci- 
noma of the uterus, page 185, in the August, 1926, 
issue of SURGERY, GYNECOLOGY AND OB- 
STETRICS, an error was made in the interpreta- 
tion of the word ‘“ Collumkarzinome.”’ The first 
sentence in the article should read: ‘‘ For twenty- 
one years, I have used the abdominal route as pro- 
posed by Wertheim in operating upon carcinoma of 
the cervix uteri.” 
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EXTRA-ARTICULAR ARTHRODE- 
SIS WITH AUTOGENOUS BONE 
GRAFT 

N tuberculosis of the spine, hip, and sacro- 
iliac joints, intra-articular arthrodesis, ei- 
ther spontaneous or operative, is most un- 

favorable, and at best requires a very long pe- 
riod of time, because of (1) the destruction of 
bone; (2) the inhibition of osteogenesis by the 
tubercle bacillus; (3) the peculiar anatomy; 
and (4) the relative inaccessibility of the joint 
to surgical procedure. Broad surfaces of bone 
cannot be brought together, and too much 
dead space intervenes. To meet this exigency, 
the author introduced eighteen years ago, the 
autogenous bone graft as a means of producing 
extra-articular arthrodesis of the spine in cases 
of tuberculosis of the vertebral bodies. Since 
then the same principle has been applied with 
equal success to tuberculous hips and sacro- 
iliac joints and to any condition of the spine— 
static, paralytic, infectious, traumatic, or 
congenital (spina bifida)—which demands 
operative interference to effect support, cor- 
rection of deformity and immobilization. 
Because of the anatomy and mechanical 
relationship of these joints (for convenience, 


the spine will be regarded as a joint), the parts 
do not tend to approximate as extensive de- 
struction of bone progresses, and since tuber- 
cle bacilli inhibit the active osteogenesis which 
would normally take place, dead spaces be- 
tween bony elements intervene and sponta- 
neous ankylosis and cure become impossible. 
Even if intra-articular arthrodesis is at- 
tempted in the hip or sacro-iliac joint, which 
are relatively more accessible than the spine, 
the impossibility of removing all tuberculous 
material, and the probability of causing met- 
astatic infection, or sinuses with secondary 
infection, and failure to secure fusion, render 
the operation untrustworthy. 

In tuberculous destruction of all of these 
joints, the approximation of receding necros- 
ing bone surfaces is delayed or prevented, 
as portions of extra-articular involved bone 
impinge upon each other, or as soft tissue be- 
comes interposed between these bone promin- 
ences. Tuberculosis of the spine is almost al- 
ways restricted to the vertebral bodies, the 
spinous and lateral processes and facets re- 
maining intact. Consequently the dense later- 
al processes with their facets sustain the su- 
perincumbent weight as a fulcrum in a lever, 
and the strong muscles and ligaments resist 
the separation of the posterior ends of the 
spinous processes, thus preventing the col- 
lapse together of the necrotic bone surfaces of 
the partially destroyed vertebral bodies and 
defeating spontaneous ankylosis, which might 
otherwise occur. X-rays repeatedly illustrate 
this point. 

In the hip, the X-ray shows that most of the 
femoral head and acetabulum are many times 
destroyed and that their necrotic surfaces are 
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prevented from coming in contact by the im- 
pingement of the trochanter with the soft 
parts between it and the rim of the acetabulum 
and the side of the pelvis. Moreover, we have 
a spherical surface within a concave surface, 
which, as they become necrosed, tend to re- 
cede farther and farther from each other, and 
become more and more unfavorable to intra- 
articular arthrodesis. In the sacro-iliac joint, 
soft parts impinge between the posterior wing 
of the ilium and the lateral and posterior sur- 
faces of the sacrum, preventing in a similar 
way the approximation of the necrotic bone 
surfaces. 

Braceage and other mechanical means of 
obtaining immobilization in extensive involve- 
ment of these joints have proved notably 
unsuccessful, because of the unfavorable 
local intra-articular and extra-articular ana- 
tomical condition as enumerated but also be- 
cause of the impossibility of satisfactorily im- 
mobilizing and supporting these joints in an 
ambulatory way by any external means such 
as braces, plaster-of-Paris splints, etc. Since 
in the case of the spine we have a series of 
bones with their outside dimensions practically 
that of cubes embedded completely in strong 
muscles both of the voluntary and involun- 
tary type, these muscles have their insertion 
upon these bones through the medium of proj- 
ecting processes such as the spinous and 
lateral processes, and therefore diseased ver- 
tebre are constantly subjected to motion one 
upon the other both by voluntary muscles 
and those of respiration. Further, the prog- 
ress of bone destruction is a vicious circle, 
especially in the dorsal region in children, in 
that the greater the vertebral body destruc- 
tion the less the resistance thus furnished to 
abnormal motion between the diseased verte- 
bre. While on the contrary, the greater the 
intervertebral motion the greater the verte- 
bral body destruction and further progress of 
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the disease. Suffice it to state in relation to the 
unfavorable conditions for braceage at the hip 
and sacro-iliac joints that they are situated at 
the cross-roads of the trunk and thighs; be- 
neath the thickest and most powerful muscles 
of the body, which not only prevent immobili- 
zation by coaptation splintage but serve to 
irritate the joint beneath by producing motion 
therein, in spite of external braceage. This 
difficulty is again further accentuated because 
of the unfavorable anatomical contour of the 
bony elements which make up all these joints 
to coaption splintage. 

Further, the danger of causing metastatic 
infection or sinuses, immediate or remote, by 
traumatizing an acute tuberculous area, with- 
out being able to remove all involved tissue, 
renders entrance into tuberculous joints which 
are difficult of approach undesirable. In the 
case of the spine, of course, it is realized that 
the infected area is so situated as to be in- 
operable. 

Since it is evidently impossible to meet the 
fundamental requirements of intra-articular 
arthrodesis, namely, thorough removal of all 
tuberculous .tissue close contact of large sur- 
faces of bone, and elimination of dead spaces, 
extra-articular arthrodesis has its advantages. 
The autogenous bone graft, already referred 
to, produces this effectively and satisfactorily. 

In the spine, the graft by forming a bony 
bridge from vertebra to vertebra prevents all 
motion from whatever cause. Since the ver- 
tebral bodies are, practically speaking, in- 
accessible to the surgeon, the arthrodesis must 
be extra-articular: the graft is inserted into 
the spinous processes, thus fortifying nature’s 
efforts and producing the absolute ankylosis 
which nature, because of the anatomical struc- 
ture, has been unable to effect. 

The same can be said of the application of 
this method to the hip and sacro-iliac joints. 
In both of these, the mechanical difficulties to 
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complete immobilization are great; but with 
strong bridging, a tibial graft or grafts being 
mortised in each instance well into the bony 
elements of the joint, complete fixation is se- 
cured. The immobilizing influence of union of 
the femur to the pelvis makes it unnecessary 
to enter the infected area. 

In advanced cases, the response to this 
procedure, both in respect to control of symp- 
toms and of the pathological lesion, after 
braceage and apparatus have failed, has been 
most striking. Frep H. ALBEE. 


IMPORTANCE OF ABDOMINAL 
RIGIDITY 


BDOMINAL rigidity which develops 
rapidly in association with or without 
pain usually indicates a more or less 

serious local intraperitoneal lesion. In this 
early stage the importance of such localization 
is not always so promptly and fully appreci- 
ated as to give the urge for immediate action. 
There cannot be much time for observation 
for often a delay of a few hours may decide for 
or against recovery. 

As is well known, the muscular rigidity is 
the result of a severe localized infection or a 
perforation of a viscus, more often to a duo- 
denal or gastric perforation. The escaping 
visceral contents excite through the sym- 
pathetic, an afferent sensory impulse which is 
reflected through the spinal neurones, and the 
efferent nerves of motor tracts bring about 
muscular contraction over that part of the 
abdomen where the lesions exist. Experience 
has shown that the severity of the lesion is in 
direct proportion to the rigidity. We have al- 
so learned that rigidity often exists without a 
pulse increase or an elevation of temperature. 

The leucocyte count may be normal or 
nearly so. The pain may be severe or moder- 


ate. The predominant feature is the muscular 
rigidity. Surgical intervention is urgent, a 
clinical diagnosis must be made, too much 
time must not be consumed with laboratory 
refinements. 

It not infrequently happens that a case 
is studied too long, awaiting the development 
of other symptoms. A symptom complex 
consisting of accelerated pulse and tempera- 
ture, an increased leucocyte count and pain, 
may make the diagnosis more certain, but 
the invasion of infection may have become 
so extensive as to preclude a recovery. Cases 
have come to every surgeon whose fate has 
already been sealed on account of a lack of 
appreciation of the warning indicated by a 
hard abdomen. It may be that in patients 
with a large amount of adipose covering the 
abdominal parietes it is difficult to realize its 
existence fully. The drawn up knees, when 
extended, will increase the pain and distress, 
and in most cases will reveal the rigidity. 
The appearance of sudden muscular rigidity 
may or may not have been preceded by gas- 
tric disturbance, biliary distress, or pain or 
discomfort referred to the iliac fossa. 

We have become so accustomed to associat- 
ing a definite syndrome with well-known and 
definite pathological entities, that unless the 
syndrome is complete, we hesitate. We should 
always first consider the primary symptom, 
objective or subjective, in the complex or 
syndrome and not be lead astray because the 
syndrome group is not always complete. It is 
well known that muscular rigidity in acute 
abdominal lesions may disappear in 12 or 24 
hours, followed by a generalized abdominal 
pain and distention with uncertain local ten- 
derness over the initial lesion materially less- 
ening the chances for recovery. A general 
peritonitis has developed. A. F. Jonas. 











MASTER SURGEONS OF AMERICA 


JAMES HENRY DUNN 


R. JAMES HENRY DUNN was born in Fort Wayne, Indiana, on May 
| 29, 1853, and died on June 18, 1904. When he was 3 years old, his father 
removed from Indiana to Winona County, Minnesota, and engaged in 
farming. Dr. Dunn received his early education in the public schools, entering 
Winona Normal School in 1869, at the age of 16, and graduating with honors 3 
years later. He then became principal of the public schools at Alexandria and at 
Sauk Center, Minnesota, respectively. While working in this field, he became 
interested in school hygiene and decided to study medicine in order to make him- 
self a better teacher. He graduated from the University of New York in 1878 and 
at once began general practice at Shakopee, Minnesota, a small town located 
about 20 miles from Minneapolis. Five years later, in 1883, Dr. Dunn went 
abroad to do postgraduate work, spending most of his time in the teaching 
universities of Vienna and Berlin. After 2 years he returned home and located 
in Minneapolis where he began the practice of medicine and surgery. In 1885 he 
married Miss Agnes MacDonald of Kansas City. They had one son. 

A firm grasp of the subject of medicine, combined with the background ob- 
tained by a period of teaching and an experience in general practice, laid the 
foundation for the duties which were to fall to his lot in later years. Dr. Dunn 
was professor of genito-urinary diseases at the University of Minnesota from 1889 
to 1894 when he became professor of clinical surgery. In 1899, he succeeded Dr. 
Charles A. Wheaton as head of the department of surgery and occupied that 
position until his death 5 years later. It is the opinion of those who were best 
acquainted with the accomplishments of Dr. Dunn after he had reached complete 
development as a surgeon and a teacher, that two factors only interfered with an 
international appreciation of his exceptional ability. The first of these was the 
inborn diffidence and modesty of the man; the second, his untimely death at the 
age of 51. Asa teacher, he was to the Northwest what Doctors Senn and Murphy 
were to Chicago. His clinics were attended with enthusiasm by graduates in 
medicine, well-known surgeons, and students alike. 

If Dr. Dunn’s teaching contained any one outstanding characteristic more 
than another, it was that it embodied the plain statement of the truth as he saw 
it without regard to any untoward effect it might produce upon himself. What 
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he considered his own mistakes were most frequently presented in order to bring 
home the point he wished to make. Honesty in a superlative degree was his bea- 
con light, and this attribute stood out with especial distinctness in relation to his 
method of teaching. 

From a scientific standpoint, Dr. Dunn’s abilities were most extensively de- 
veloped along lines of clinical diagnosis and treatment, combined with clinical] 
and didactic teaching. His personal interest in his clientele placed him at the 
beck and call of any who desired his services at any time of day or night. Not- 
withstanding the fact that he was a chronic invalid during his entire adult life, 
his working capacity was prodigious. His only relaxation was obtained in his 
attendance at high-class musical entertainments of which he was exception- 
ally fond. The unremitting fervor with which he threw himself into his work 
undoubtedly shortened his life. 

Looking back over the aids to diagnosis which have been introduced during 
the last 25 years, his diagnostic ability without such aids stands out in bold relief. 
As a technician he lacked in some degree the finesse which some other surgeons of 
his period possessed. This was due perhaps to his anxiety, first, to certify his 
diagnosis and, second, to institute the proper method of treatment, thus relegat- 
ing a refined technique to a secondary position. 

His knowledge of French and German added greatly to his capacity for fa- 
miliarizing himself with the literature of histime. Hismemory in relation to things 
medical was phenomenal and yet in other matters he was absent-minded to a 
degree. For instance, it is authoritatively related that 3 months after his mar- 
riage, he returned one day to his pre-nuptial residence, entered, and sat down at 
the dinner table. When some one of his acquaintances asked if Mrs. Dunn were 
out of the city, he said ‘‘Oh——!,” jumped up, found his hat, and went on home. 

As an example of his intense desire to offer his students the most recent de- 
velopments in surgery, one might relate that at the time Dr. Bigelow developed 
a method of producing and reducing dislocations upon the cadaver, Dr. Dunn at 
once traveled to Boston and familiarized himself with Bigelow’s work. Upon his 
return he had constructed a table similar to that which Bigelow had devised, and 
dislocations were produced and reduced in the presence of and often by the 
students. Not infrequently he insisted upon an open dissection being made to 
show the exact anatomical and pathological conditions which obtained following 
the dislocation of the various joints. This is only one of many examples of the 
thoroughness which characterized the work of Dr. Dunn. 

After years of overwork and ill-health, Dr. Dunn had the misfortune to de- 
velop a lung complication followed by empyema during which he not only nearly 
lost his life but was incapacitated for about’a year. This left him with a severe 
myocarditis. Upon his return to active practice, he showed renewed vigor, and 
the esteem in which he was held by doctors and patients alike was demonstrated 











398 SURGERY, GYNECOLOGY AND OBSTETRICS 


by the overwhelming amount of surgery which presented itself almost immedi- 
ately. It was during these years that his strenuous efforts to meet the demands 
of his practice aggravated the condition which brought about his untimely death. 
He worked at high speed many hours of each day without recreation; and being 
unable to sleep well lying down because of the condition of his heart, he formed 
the habit of reading far into the night. He finally succumbed to myocarditis 
while attending a meeting of the American Surgical Association in St. Louis. He 
was found dead in his hotel room a short time after presenting a paper on the 
“Treatment of Benign Csophageal Stricture.” 

Throughout Dr. Dunn’s professional life he was honored by election to 
many important offices. He was an ex-president of the Hennepin County 
Medical Society, the Minnesota State Medical Association, and numerous 
other societies to which he belonged. At the time of his death he was vice- 
president of the American Medical Association. 

Dr. Dunn died as he lived, “‘in the harness,” and from his life two great 
lessons may be drawn: first, that the love, honor, and respect of our fellows can 
be gained only by emulatiag such a life as Dr. Dunn lived; and second, that a 
more frequent resort to some sort of relaxation might have given the Northwest 
one of its leading surgeons and the good that he could accomplish for a much 
longer period, had he not devoted his energies quite so strenuously and whole- 
heartedly to what he considered his duties. Ropert Emmett Farr, M.D. 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES IN SURGERY 
By ALFRED J. BROWN, M.D., F.A.C.S., Omana 


THE ANATOMY OF REALDOS COLUMBUS 


NHE early sixteenth century marked a period of 
1 upheaval of old ideas in many fields. That one 
of the fields thus plowed and harrowed was 
surgery is easily seen by reference to the works of 
many of the surgeons of that period in different 
lands, with possibly Paracelsus as the most out- 
spoken leader. Closely following surgery in this 
revolt against the old order of things came anatomy, 
its closest ally, and the van was led by Vesalius who 
published his six large plates in 1538 which were 
followed by “De corporis humani fabrica” in 1543 
and the ‘‘ Epitome”’ published in the same month of 
the same year. Vesalius’ works raised a veritable 
storm. On the one hand were the “‘stand patters” 
represented by the so-called highly educated class 
who believed nothing could or should supersede or 
question Galen and the Arabians and on the other 
the more progressive type of surgeons who believed 
in advance. By the latter Vesalius was recognized 
as the proper successor to Galen. But Vesalius was 
in turn to be outdistanced, and by one of his own 
pupils, Columbus. 

Matteo Realdus Columbus, to give him his full 
name, was born in Cremona. His father was a phar- 
macist and at first he followed in his footsteps. He 
then studied surgery with Giovanni Antonio Plazzi 
and anatomy under Vesalius. 

In 1540 he was appointed professor in Padua, and 
in 1542 filled Vesalius’ chair during the latter’s 
absence until 1544 when he was made his successor 
as professor of anatomy. Later he became unfriendly 
to his preceptor, but this could not be gathered from 
his book for in the introduction he writes of Vesalius 
in terms of high praise. In the same year (154.4) he 
left Padua for Pisa and 4 years later was called to 
Rome by Pope Paul IV. He died in 1559, the year 
his anatomy appeared. The book was given out by 
his two sons and published at Venice by Nicolas 
Bevilaqua. The book bears the title “The Fifteen 
Books of Realdus Columbus of Cremona, Illustrious 
Anatomist in the Sacred College of Rome, concern- 
ing anatomical things.’’! It is a well printed folio 
volume but without illustrations save for the beau- 
tiful title page. 

That Columbus was well aware of the trend of the 
medical mind at this time and was likewise thor- 
oughly at variance with it is shown by his preface 
to the reader. Here he writes first of his long labor 
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at dissection and then goes on to say, “I thought 
there would not be lacking those who would reject 
these attempts of mine as useless and superfluous, 
who would set forth with great pride in the light of 
teaching new things about anatomy, their own Avic- 
enna, the chief as they say, of students, Mundinus 
and Carpus, as the outstanding men in Anatomy, 
concerning whose writings nothing at all seems to be 
able to be said in this theme.”’ He then speaks a 
little more kindly of Galen and Vesalius and ends 
his first paragraph: ‘‘ However no one could hinder 
me from writing, since it can be replied easily and 
truthfully to their frivolous objections, for to those 
three authors whom they first mentioned, I think 
this trite verse applies. There are good ones, there 
are certain mediocre ones, there are more bad ones.” 

As the title shows, the work is divided into fifteen 
books beginning with the bones and ending with a 
chapter on anomalies which is the most interesting 
portion from a surgical standpoint. In this he 
describes both deficiency in, and supernumerary 
ribs and vertebra, ankylosis of the vertebrae and 
spine, supernumerary fingers and bifid thumbs. 
Anomalies of the muscular system. Double ureter 
and single kidney. Adhesions between liver and 
abdominal wall. Adhesions between lung and chest. 
Fluid in the thorax. When it comes to calculi he 
mentions nearly all the calculi which are found: 
renal; pulmonary; hepatic, both in the liver sub 
stance and in the gall bladder; ureteral—vesical 
and even those found in the colon and hamorrhoidal 
veins. He also mentions various types of abscesses 
and tumors. The chapter gives one the idea that he 
had performed many postmortem examinations, 
and in some cases he mentions the name of the per 
son in whose body he found the condition. In several 
instances it was the body of a Cardinal. ~ 

lt is, however, the description of the pathway of 
the lesser circulation that was Columbus’ greatest 
contribution. It is clearly stated in his own words: 
“The septum is between these ventricles, through 
which almost all think that an opening for the blood 
is made from the right to the left ventricles, and this 
in order that, because of the vital spirit the new 
blood may be returned thinner in the transit. But 
these err greatly, for the blood is carried through 
the arterial vein to the lung, and here is thinned 
out; then it is carried down with air through one 
venal artery to the left ventricle of the heart. This 
no one has so far noticed or left writing about, how- 
ever much it ought to have been noticed by all.”’ 
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REVIEWS OF NEW BOOKS IN SURGERY 


volumes with a total of 1,460 pages based on 

a study of 12,500 cases is unique. In this 
work we find a style of writing and organization 
different from that usually found in the medical 
textbook. The authors presume that readers of this 
work have a working knowledge of fundamentals of 
urology and write essentially from the clinical point 
of view. ‘The style is fascinating; the print, type and 
size of page are not tiring. The illustrations as well as 
explanatory tables of facts are ample. The organiza- 
tion is logical and not pedantic. 

We first have a discussion of physiology of mic- 
turition, based on the personal work of the author, 
and then a chapter dealing with obstruction to the 
passage of urine. The chapters written on urogenital 
infections are especially interesting and valuable 
because of the original work of the authors with 
dyes, especially mercurochrome. 

The important subject of urolithiasis is con- 
servatively discussed with an especially good sec- 
tion on the principles of treatment. As expected the 
authors have covered the subject of prostatism very 
thoroughly. Through all the prostatic work they 
have emphasized the perineal operation. One 
wonders whether they have sufficiently dwelt upon 
the difficulties of this operation when performed by 
less experienced operators. 

Neoplasms of the entire urogenital tract are in- 
cluded in one section; the interesting radical perineal 
operation for cancer of the prostate and tuberculosis 
of the same region is discussed in detail. Malforma- 
tions and abnormalties of the urogenital tract in- 
clude a lucid embryological discussion. 

A chapter is inserted on the diagnostic significance 
of special urological symptoms and also one on 
examination of the urological patient. These are 
excellent because of their practicalness. 

The operative work discussed in connection with 
the various maladies of each urogenital organ com- 
prises a distinct chapter, thus obviating the neces- 
sity of much repetition. The original work on hy- 
pospadias and epispadias is especially attractive. 

To indicate a closer relation between the pediatri- 
cians and’ urologist, there is a discussion of urology 
in infancy and childhood. From the standpoint, of 
organizing genito-urinary work, the pages on urol- 
ogy in war and the study and teaching of urology in 
Johns Hopkins Medical School are important and 
interesting subjects. Harry CuLver. 


[\ the past twenty years the neurologist and his 


°|Y “volume Practice of Urology,* consisting of two 


progress in matters diagnostic have seriously 
challenged the neurological surgeon in the treat- 
ment of intracranial new-growths. It would seem 
that now the neurological surgeon might throw 
! Young’s Practice of Urology: based on a Study of 12,500 cases. By 
Hugh H. Young and David M. Davis, with the collaboration of Frank- 
lin P. Johnson. vols. iand ii. Philadelphia and London: W. B. Saun- 
ders Company, 1926. 


down the gauntlet to the neurologist. A monograph? 
has appeared on the intracranial gliomata which is a 
striking example of the progress made in the sur- 
gical treatment of intracranial new-growths. The 
gliomata represent about 42 per cent of all intra- 
cranial neoplasms in a series of more than 1,000 cases 
and in the past have been generally looked upon as 
hopelessly malignant tumors. 

Many patients in this series of gliomata have sur- 
vived for surprisingly long periods even after an 
incomplete removal of the growth. This fact coupled 
with the advances in cytological methods made by 
Cajal, his pupils, and others, called for a careful 
study and reclassification of the gliomata. The 
importance of such a work correlated with the clini 
cal histories of the patient cannot be overemphasized 
in the prognosis and progress of surgical treatment of 
intracranial tumors. 

The classification and terminology made by the 
authors is soundly and fundamentally based upon 
the histogenesis and normal structure of the brain. 
In a general way it was found that those gliomata 
whose structure was that of the less differentiated 
cells of the central nervous system are more rapidly 
growing than are the tumors composed of more 
highly differentiated cells. Fortunately about one- 
half of the gliomata in this series belong to the latter 
group. In themselves they may be looked upon as 
relatively benign growths. An inaccessible location 
or the complications of interference of the cerebro: 
spinal fluid pathways of course greatly affect their 
prognosis. 

As I said before the subject matter in this mono 
graph challenges all neurologists and neurological 
surgeons to have a thorough understanding of the 
clinical course of the lesions they diagnose and treat. 
Certainly the nature of the surgical procedure 
adopted goes hand in hand with the type of tumor 
disclosed. It is not asking too much from the appli 
cations of such knowledge to be able actually to 
diagnose the nature of the tumor to be encountered. 

There can be no question in my mind that the 
future progress in the surgical treatment of intra- 
cranial tumors lies in the direction pointed in this 
book. Moreover, the gliomata constitute the bete 
noir of the neurological surgeon and his brother 
neurologist. There is no other clinic from which 
such a series of intracranial tumors may be collected. 
It is to the everlasting credit of its director that the 
clinical, operative, and pathological records are so 
thorough and complete as to make such a study pds- 
sible. It is a score at which the younger group of 
neurological surgeons may aim. I know that the 
authors personally will share in the happiness and 
success of those who will lower it in the coming 
years. Loyat Davis. 

*A Classification of the Tumors of the Glioma Group ona Histogenetic 


Basis with a Correlated Study of Prognosis. By Percival Bailey and 
Harvey Cushing. J. B. Lippincott Company, Philadelphia: 1926. 
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THE HOSPITALS 


YY NHE following brief sketches of the history 
and development of the hospitals of Mon- 
treal are published so that those who will 

attend the Clinical Congress of the American 

College of Surgeons in October may have some 

idea of Montrea]’s hospital facilities in advance. 

The early hospitals of Montreal played an im- 
portant part in the building of Canada and Ca- 
nadian medicine, and the record of their pioneer 
struggles and achievements forms one of the most 
interesting and even thrilling chapters in the 
dramatic history of that country. 

The story of the Hotel-Dieu de Ville-Marie, and 
of Jeanne Mance, its founder, is one with the 
history of the heroic foundation of Montreal in 
1642 by M. Chomedy de Maisonneuve, which was 
the outcome of religious devotion and missionary 
fervor, of the spirit of commercial enterprise and 
of adventure. 

The present Montreal General Hospital, on the 
other hand, founded in 1821, sixty years after the 
English conquest of Canada, through the philan- 
thropy of the English-speaking or Protestant 
part of the community, holds the high hon r of 
having been at once the birthplace and the cradle, 
not only of Canadian medical education, but also 
of all higher university education in Canada. For, 
within its walls, through the youthful vigor, initia- 
tive, and organizing ability of its first medical 
staff, Drs. Caldwell, Holmes, Robertson, and 
Stephenson, who were all graduates of Scottish 
universities, and imbued with the traditions and 
standards of their schools, arose the Mon‘real 
Medical Institution, which became the Medical 
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Faculty of McGill University, and which not only 
fulfilled the conditions and saved the bequest of 
James McGill to the cause of education, but 
through nearly thirty strenuous years, developed 
the organization and carried on practically the 
entire work of this, the pioneer university of 
Canada. 

The Montreal General Hospital has had the 
further distinction of having had on its pathologi- 
cal and clinical staff during the first ten years of 
his professional life, Sir William Osler. The large 
and valuable pathological collections which he 
made at this time were placed by him in the mu- 
seum of McGill University and are to be seen 
there, practically intact, today. His original 
autopsy books, written entirely in his own hand, 
are also preserved there. 

As in all growing cities, Montreal’s hospital ac- 
commodation is far short of its requirements. But 
since the last congress there in 1920, there has been 
a very substantial increase in the size of several of 
the hospitals and some are in completely new build- 
ings. ‘“These buildings form aspendid record of the 
march of progress and an apt illustration of the 
truth that fidelity in the day of small things yields 
certain harvest, and that the foundations laid in 
the past by disinterested enthusiasm, integrity, 
sagacity, and exact knowledge, become the basis 
of a mighty superstructure beyond the ken, al- 
though perhaps not beyond the vision, of the 
builders of other years.” 

The Hotel-Dieu has grown from approximately 
a 225 to a 300 bed hospital since 1920. “Old in 
years, it is up-to-date in spirit.”” The Montreal 
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General Hospital now has 400 beds; the Western 
Division, roo additional beds; La Misericorde, 
600 beds and 175 cribs; Notre Dame, 425 beds. 
In 1920 the Royal Victoria had 450 beds; it now 
has 700 beds available for teaching purposes. The 
Children’s Memorial Hospital recorded 1,274 
admissions during 1925; and Sainte Justine ex- 
pects to have a capacity of 336 beds by September 
of this year. Notre Dame Hospital is magnifi- 
cently established in its new building on Sher- 
brooke Street East. The building faces beautiful 
Lafontaine Park. The Shriners’ Hospital for 
Crippled Children has been built since the Con- 
gress of 1920. 

The increased size of the buildings and the elab- 
oration in equipment will expand both the interest 
of the conference and the variety of surgical 
clinics which can be held concurrently. 

The historical résumés which follow are ar- 
ranged chronologically, the basis being the date 
of foundation of the hospital. 


THE HOTEL-—DIEU 
By Leo. E. M.D. 


The Hotel-Dieu is the oldest nursing institution 
on the continent, barring one. It was founded 
nearly three centuries ago by Miss Jeanne Mance, 
“the Florence Nightingale of America.” Fired 
with religious zeal, this young lady left France 
and a comfortable home to face the awful perils 
of the New World. At the port of La Rochelle she 
joined a party of fifty whose destination was the 
Island of Montreal, where they intended estab- 
lishing a mission for the Indians. 

Miss Mance had been assured of ample finan- 
cial support by the great benefactress, Madame 
de Bullion. She landed on the Island in May, 
1642, with M. de Maisonneuve, founder of our 
city. Her hospital was ready for occupation in 
1644 and was soon filled to capacity, because of the 
continual onslaughts which were being made by 
the Iroquois. 

In 1649 the young colony appeared to be doomed 
and its French patrons spoke of abandoning it. 
Miss Mance sailed for the mother country and 
won back support. When she returned to Canada, 
matters were still worse and the hospital, in a 
perpetual state of siege on account of its position, 
had to be defended by a permanent garrison 
borrowed from the fort. 

Our heroine, with great foresight, distracted 
part of the hospital’s dowry for the purpose of 
increasing the defence of the settlement. One 
hundred men were recruited overseas. As a token 
of esteem the newly arrived soldiers enlarged the 
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hospital in 1654. It measured, originally, sixty 
feet Jong by twenty-four feet wide. 

Assisted only by two servants, the devoted 
nurse and superintendent remained at her post 
in spite of danger. In 1657 she fell and broke her 
arm. It was set by Bouchard, the first surgeon of 
Montreal, who, unfortunately, failed to notice 
that the wrist was luxated. Arthritis and neuritis 
soon brought about impotence. Sadly in need of 
help, Mance sailed for France once more in 1659. 
She returned the same year with three sisters of an 
order recently founded and consecrated to the 
care of the sick in Canada: “les Hospitaliéres de 
St. Joseph.” 

Miss Mance died in 1673, after having devoted 
more than half of her life to the great institution 
she created. Since then the Sisters of St. Joseph 
have continued the work of mercy. In 1669, for 
services rendered to the French colony, the Hotel- 
Dieu was granted a charter by Louis XIV. The 
precious document is still in the hands of its bene- 
ficiaries. In 1760, Montreal fell to the English 
and the staff was called upon to nurse the enemy, 
whose gratitude is attested by many letters. 

The first building, with its additions, was de- 
stroyed by fire in 1695. Many treasures were lost; 
most precious of all, the heart of Mance. Fire 
again took toll in 1721 and in 1734. Complete 
reconstruction became necessary in 1826-1827. 

In 1847, Irish immigrants brought the typhus 
to Montreal. The Sisters left their monastery 
and nursed the poor unfortunates in the sheds 
along the waterfront. In 1852, the Irish obtained 
an institution of their own, St. Patrick’s. But it 
was soon found expedient to merge it with the 
Hotel-Dieu and in 1861 the hospital moved from 
the old site on St. Paul Street to the present one at 
the foot of Mount Royal, adjoining Fletcher’s 
Field, now Mance Park. Here were built the very 
substantial structures that constitute one of the 
city’s landmarks. 

In 1g01 a wing was added to provide greater 
accommodation for private cases. At the time of 
writing, a large annex is nearing completion. The 
increase in bed capacity has been as follows: 


Before 1825 .... 32 beds at most. 
n826-1842.......4..... 50 beds 
1842-1861.... . 100 beds 
| ee . .230 beds 
IQOI-1925...... . .208 beds 

End of 1926... . 300 beds at least. 


Official connection with the School of Medicine 
and Surgery began in 1847. This school became in 
time a faculty of “Laval,” now known as the 
University of Montreal. The Hotel-Dieu is one 
of the two large general hospitals open to the 
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French-speaking medical students for clinical 
study. Much of the work is now done by lay 
nurses. Nearly three hundred of these met on the 
18th of May to commemorate the twenty-fifth 
anniversary of the foundation of their school, 
which is affiliated with the University. Their fes- 
tivities coincided with the 284th anniversary of 
the Hotel-Dieu and of Montreal itself. 

The hospital has kept abreast of the times. Old 
in years it is up-to-date in spirit. Visitors will 
find it charmingly paradoxical. 

In the pharmacy, the ampoules and triturates 
of our times face a magnificent array of ointment 
pots over two hundred years old. Adjoining the 
board room, where the latest periodicals can be 
consulted by the staff, one finds the record room 
where documents of great historical value are 
jealously guarded. A cardiograph, polygraphs, 
metabolism, and X-ray apparatus for the patients; 
old pewter and curtained beds for the nuns. Dim 
lights in the sanctuary, “scialytiques” in the 
operating rooms. Prayers in Latin, lectures in 
French, convention papers in English. Letters- 
patent from ministers long turned to dust and 
certificates of efficiency from the American Med- 
ical Association. A house of mercy founded 
for a settlement of fifty people preparing to meet 
the demands of a city of a million. 

The Hotel-Dieu is a hospital for every man, but 
it certainly is not Everyman’s hospital. 


THE MONTREAL GENERAL HOSPITAL! 


In 1822 the Montreal General Hospital first 
opened its doors. It had then a capacity of 72 
beds. The original plans called for a central 
block with two wings, but at the time of opening 
only the central block had been built. It was 
heated by a furnace, a novelty in those days. The 
iron railing erected in front of the building is still 
in-place. The staff consisted of a matron, two 
nurses, one house surgeon, and five medical at- 
tendants, four of whom were Edinburgh grad- 
uates. 

It was not long before the attending physicians 
realized the desirability of opening a medical school 
in connection with the hospital, and through their 
efforts the Montreal Medical Institute was found- 
ed in 1824. This was the first medical school in 
Canada, and the Montreal General Hospital was 
the first hospital in this country to admit students 
to its wards. The four Edinburgh men on the 
staff were appointed lecturers in the medical 
school. 


'Abstracted from Dr. Shepherd’s moneeagh, “The Origin and His- 


tory of The Montreal General Hospital.” 


In September, 1827, owing to a lack of funds, 
the hospital found it necessary to curtail its ac- 
tivities. The nursing and domestic staff was re- 
duced; and the services of the apothecary were 
dispensed with, two of the attending physicians 
taking over his work. This curtailing was, how- 
ever, only temporary, and the hospital gradually 
resumed its former vigor. 

In 1832 the east (or Richardson) wing was built, 
bringing the hospital capacity up to 100 beds. It 
is interesting to note that at this time major opera- 
tions numbered only between thirty and forty a 
year, and minor operations consisted chiefly of 
bleedings. . 

The value of the hospital to the community 
was amply attested during the years of the cholera 
epidemic in 1832-1833, and during the typhus or 
ship-fever epidemic in 1847. Not only was the 
hospital taxed to capacity, but extra accommoda- 
tion was provided in sheds and tents erected in 
the neighborhood. 

In 1848 the hospital was further enlarged by the 
erection of the west (or Reid) wing. This was the 
gift of Mrs. Reid, in memory of her husband, 
Chief Justice Reid, and was the first wing to be 
built by individual munificence. 

In 1866 the land opposite the hospital was pur- 
chased by Mr. William Molson and Mr. J. G. 
Mackenzie, the dilapidated houses on it torn 
down, and the site given to the hospital as a rec- 
reation ground for doctors and nurses. 

In 1868 an infectious disease hospital was built 
at the back of the east wing. This has since been 
torn down, but in its day, with a capacity of 40 
beds, it was filled with typhus and smallpox pa- 
tients, which were not the rarity that they are 
now. 

In passing, it may be noted that the present-day 
long wards were not then in vogue. Wards held 
usually from six to twelve patients. The nurses 
too, were of a different order. Training was un- 
known, it being generally held that nurses were 
born and not made. Stimulants were used rather 
freely for the revival of patients, and these were 
not infrequently taken by the nurse instead. 

In 1874 the Morland wing was erected. This 
was situated back of the west wing and was de- 
voted to the care of children. 

About this time Osler returned from Europe 
and was given charge of the autopsy room, which 
under his supervision became a teaching center, 
with weekly demonstrations which were of much 
value. 

This year, too, marks the appointment of the 
first specialist to the hospital, in the person of 
Dr. Frank Buller, oculist and aurist. 








404 SURGERY, GYNECOLOGY AND OBSTETRICS 


In 1875 the out-patient department, which had 
hitherto been housed in two rooms to the left of 
the main entrance and attended by the house 
surgeons, was reorganized. Newly-elected out- 
patient physicians and surgeons were put in 
charge and the basement under the Reid and 
Morland wings was arranged for the various 
sections. During the past ten or twelve years this 
department has grown tremendously, and is now 
one of the largest on the continent. 

In 1877 Dr. Roddick spent some time under 
Lister in Edinburgh and returned with a full 
equipment of dressings and steam sprays. This 
marked the introduction into Canada of the new 
system of healing wounds. As a consequence, 
operations which previously had been avoided, 
owing to the certainty of infection, were under- 
taken with success, and medicine during the next 
ten years became largely surgical. 

In 1881 the first medical superintendent, Dr. 
James Bell, was appointed, with an ample salary 
and on the understanding that he should give full 
time to the hospital and not engage in private 
practice. 

In 1882 the Greenshields, Campbell, and Hamil- 
ton bequests enabled the hospital authorities to 
proceed with the erection of two surgical wings 
and the equipment of an up-to-date operating 
room. The wards were now for the first time di- 
vided specifically into two classes, medical and 
surgical, and specialization in the various 
branches was given new impetus. 

In 1883 the first ambulance service was or- 
ganized. The growth of this service is_illus- 
trated by the fact that in 1884 some 108 calls 
were answered, while in 1924 over 2,000 were 
answered. 

In 1890 Miss Livingston became superintendent 
of nurses. Hitherto the nursing service had been 
of varying standards. The four trained nurses sent 
out by Miss Nightingale had done excellent work, 
but after their resignation, because of friction 
with the senior medical resident, there had heen 
a reversion to the former standard of half-trained 
nurses, and in consequence the administration 
had deteriorated. Under the supervision of Miss 
Livingston the department was reorganized and 
the training of nurses made systematic and 
adequate. 

In 1894 the first pathological building was 
erected, and the other buildings were renovated 
and remodeled. 

In 1897 an electric plant was installed. The 
Nurses’ Home was also begun, the corner stone 
being laid by Lord Lister, who afterward gave the 
address to the nurses. 


The year 1898 marks the installation of the 
X-ray department, which has since been very 
greatly extended. 

In 1909 the new pathological building was 
opened and the dental clinic inaugurated. 

In 1911 plans were made for materially increas- 
ing the accommodations and equipment of the 
hospital, and the corner stone of the new buildiry: ; 
was laid by the Governor Genera], Lord Grey. 
By 1914 some of these buildings were completed 
three large medical wards, a children’s ward, 
wards for specialties, and two flats for private 
patients, the accommodation thus being brought 
up to 400. There still remain to be built the 
west wing and the central portion of the proposed 
structure. 

In rgrt, too, the social service department be- 
gan its work. This has gradually grown to be a 
very active department, especially in connection 
with the out-patient clinics. 

At present the new Nurses’ Home is under 
construction. It is situated on what was formerly 
the recreation ground in front of the hospital. 


MISERICORDIA HOSPITAL 


The idea of founding a community specially 
devoted to the rescue of that outcast of society, 
the unmarried mother, arose in the broad mind of 
the lamented Bishop Bourget, second bishop of 
Montreal, whose paternal solicitude for social and 
spiritual needs of every part of his flock was con- 
stant and keen. The co-operative agent, so 
necessary for the execution of his plan, was a 
widow, noble in heart and great in virtue and 
compassion. Madame Rosalie Jette, responding 
to the call of Divine Providence, made the sacri- 
fice of severing family ties in order to place herself 
at the disposal of the large-hearted prelate. The 
first institution of this kind in America was thus 
founded on January 16, 1848, and the new com- 
munity received the name of “Sisters of Miseri- 
cordia.”’ 

From its humble beginning—a house of ten bed 
capacity—grew gradually the institution as it is 
today, a stone building three and four stories high, 
located on Dorchester, St. Hubert, Lagauchetiere, 
and St. Andrew Streets, covering almost the en- 
tire block and having a capacity of 600 beds 
(personnel included), with an infant department 
of 175 cribs. 

The wing for obstetrical cases, for unmarried 
mothers only, has a capacity of 150 beds. As these 
patients are admitted a few months before con- 
finement and remain some months after, this de- 
partment affords unusual opportunities for study 
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in this branch of medicine. In 1850, an agree- 
ment was made with the Victoria School of Medi- 
cine of Montreal, and later in 1878, with Laval 
University, whereby medical students were al- 
lowed to attend clinics on obstetrics under the 
direction of competent professors. 

In 1889 a department in pediatrics was or- 
ganized under the supervision of the best special- 
ists of that time. A milk laboratory was equipped. 
A pathological laboratory was also provided in 
1898 for the necessary tests on patients and in- 
fants. This laboratory was later completed so 
that it meets all present-day requirements and is 
conducted by a pathologist. An autopsy room was 
opened in rgot. 

Until 1906, the training school for nurses was 
giving a course in obstetrics and pediatrics only. 
Regular affiliation with the University of Mon- 
treal took place and the course of study for nurses 
was regularly organized but was not extended to 
a three-year course until 1922 when it was ac- 
credited by the Association of Nurses of the Prov- 
ince of Quebec. 

A dispensary was opened in 1921, where every 
free case is examined, and anti-venereal treatment 
given when necessary. 

The latest building, modern in every way, 
erected in 1923 for private cases—surgical, medical, 
and obstetrical—offers the nurses a great oppor- 
tunity for experience in these various branches of 
medicine. It can accommodate 50 patients. The 
same year saw the organization of the medical 
staff, according to the requirements of the Amer- 
ican College of Surgeons. Meetings of the staff 
are regular and have resulted in marked progress 
for the member as well as for the hospital. 

The institution is a private one, conducted by a 
religious order of the Roman Catholic denomina- 
tion, supported partly, for public cases, by the 
city and by provincial subvention, and partly by 
voluntary contributions from benefactors. The 
private hospital for general cases of women sup- 
ports itself, as these are private paying patients. 
Patients from various denominations are received 
without discrimination. 

Statistics for the year 1925 show the following 
figures: free or partly paying patients admitted, 
610; private patients, 689; infant department, 
615; total, 1,914. 

The school for nurses has 55 pupils and is affili- 
ated with two hospitals for the training of the 
students in contagious and nervous diseases. 

This institution which was so humbly begun in 
1848 has given rise to twelve houses which are 
situated in various great centers of Canada and 
the United States. 


WESTERN DIVISION OF THE MONTREAL 
GENERAL HOSPITAL 


The Western Division of the Montreal General 
Hospital is one of the city’s smaller institutions for 
the care of the sick. As its name implies, it is 
situated in the western part of the city on the 
intermediate level. It serves a large industrial 
area in the lower level in the same part of the city. 

In 1874 the Hospital was founded as the West- 
ern Hospital of Montreal; in 1876 the Mills wing 
was built with a capacity of 32 beds. At that time 
in the history of the city the population on the 
upper levels was extremely small. 

The first graduates of the Training School for 
Nurses received their diplomas in 1889. In 1907 
the necessity for increased accommodation for the 
care of the sick and injured in the western part of 
the city, resulted in the building of what was, at 
that time, a more modern hospital with a capacity 
of 80 beds. In 1921 a modern nurses’ home was 
opened, and the following year the addition of a 
children’s ward raised the capacity of the hospital 
to 100 beds. 

Amalgamation of the Montreal General Hospi- 
tal and the Western General was brought about 
in 1924, and the latter institution received the 
name of the Western Division of the Montreal 
General Hospital. , 

Although a small institution, its services, both 
indoor and outdoor, are extremely active. In 
1925, admission to the Indoor Department 
numbered nearly two thousand with over thirty- 
one thousand hospital days. The outdoor depart- 
ment registered approximately twenty-seven 
thousand consultations. 


NOTRE DAME HOSPITAL 


The Notre Dame Hospital, a French-Canadian 
and Catholic institution, is magnificently es- 
tablished on Sherbrooke Street East, facing La- 
fontaine Park, one of the finest parks of the city. 
It contains 425 beds, of which 300 are in Notre 
Dame Hospital proper and 125 in the section for 
contagious diseases, the St. Paul Hospital. 

It was in 1880, forty-six years ago, that the Notre 
Dame Hospital was founded and opened its doors 
to the sick, on Notre Dame Street East, under the 
most modern beginnings. Situated in the center 
of what was then the commercial and industrial 
district of the city, in proximity to the harbor 
which already showed signs of the activity which 
has since made it one of the largest harbors of the 
world, and at an equally short distance from the 
newly organized French medical school on Jacques 
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Cartier Square, the site of the hospital met the 
two desiderata of its founders; to render the most 
service possible to the laboring class of the popu- 
lation, and supply a field of clinical observation 
to the students of Laval Medical School. 

Evidently the hospital came at the proper time, 
for it succeeded immediately in gaining the good 
will of the public. 

The number of beds, 25 at the opening, soon 
grew to 50, 75, and roo without ever satisfying the 
demand. Accidents of various kinds supplied the 
greatest part of the work, so that those interested 
in general surgery at once became very busy, in 
both the outdoor departments and the publicwards. 
Five years Jater it became necessary to secure 
ambulances to convey from all quarters the nu- 
merous wounded who wished to be treated at the 
hospital. God alone knows the great number of 
these unfortunates whom the ambulances of 
Notre Dame have for over 40 years carried as 
quickly as possible from all parts of the city to the 
hospital to receive the immediate care their con- 
ditions required. 

But as the years passed on, the hospital kept 
adding to its bed capacity and its outdoor de- 
partments. The Reverend Grey Nuns, who con- 
tributed to the founding of the hospital, and who 
ever since have had the direction and care of the 
patients, could not carry on the work alone longer. 
A school for lay nurses was then established, and 
has constantly supplied the hospital since with 
devoted and competent nurses. At present the 
school has over 110 students under the direction 
of the Reverend Sisters. 

In the year 1905, by a special contract with the 
City of Montreal, the Notre Dame Hospital 
undertook the care of patients suffering from con- 
tagious diseases: diphtheria, scarlet fever, measles, 
erysipelas, etc., and organized an annex called 
the St. Paul Hospital where hundreds of children 
are treated every year. 

In the meantime Notre Dame was completing 
its organization as a modern general hospital. 
Nothing that could benefit the patients was 
spared. Laboratories and X-ray departments were 
added. The main departments, surgery, medicine, 
gynecology, ophthalmology, otorhinolaryngology, 
pediatrics, and neurology, were all working to full 
capacity but were unable to keep pace with the 
demand. 

In 1920 the Notre Dame hospital had 157 beds 
and was treating yearly about 3,000 patients in 
the hospital and 12,000 in its out-patient depart- 
ment. The medical staff included 50 physicians 
and surgeons, many of them professors in the Uni- 
versity of Montreal. For a number of years it has 


been apparent that the hospital was too small and 
not properly located to meet the needs of the popu- 
lation. Hundreds of patients were being refused 
admission to the hospital each year for the lack of 
beds. Something had to be done, and it was then 
that an active and devoted board of directors de- 
cided to reconstruct the hospital on another and 
better site. Work was begun in 1921, and com- 
pleted in the summer of 1924. Today Notre 
Dame Hospital occupies one of the finest sites in 
the city in an absolutely modern and fireproof 
building notable for its exposure to the light and 
sun on four sides. 

The institution is one of the most important of 
the city. The annual report for the year 1925 tells 
us that about 5,000 patients have been treated 
in the hospital during the year, with a total of 
go,ooo days of hospitalization, besides the 40,000 
free consultations given in the out-patient de- 
partment. The number of sick patients seeking 
admission to the hospital is so great that already 
the new building is found too small, so that the 
board of directors is now planning to enlarge it to 
a capacity of 500 to 550 beds. 

The medical staff of the hospital has made a 
splendid reputation for itself, and with the facili- 
ties of enlarged buildings Notre Dame will rank 
among the best hospitals of the city of Montreal. 


ROYAL VICTORIA HOSPITAL 


The Royal Victoria Hospital was founded and 
endowed by the late Lord Mount Stephen and 
Lord Strathcona, two distinguished citizens of 
Montreal, “for the relief of the suffering poor and 
the advancement of the arts of healing.”” The 
site chosen was on the slope of Mount Royal over- 
looking the city. 

The buildings are marked by spacious halls and 
splendid equipment. The hospital, with a capac- 
ity of 200 beds, was opened for the reception of 
patients in January, 1894, and the Pathological 
Building was opened in October of the same year. 
The policy of the hospital has always been one of 
expansion in scientific work and in hospita’ ac- 
commodation. In a very few years the capacity 
increased to 300 beds, and two floors were arranged 
for private patients. 

In 1916 the Ross Memorial Pavilion of 120 
rooms for private patients with X-ray and 
physiotherapy departments was opened. In 1920 
the new out-patient building was completed. In 
1924 the University Medical Clinic was founded, 
and in the same year the new Pathological In- 
stitute was built in conjunction with McGill 
University. 
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In June, 1926, the Royal Victoria Montreal 
Maternity building with a capacity of 250 beds 
was opened for the reception of patients. 

Clinical and research work is carried on in all 
departments, and there are now nearly 700 beds 
available for teaching purposes. 


CHILDREN’S MEMORIAL HOSPITAL 


The Children’s Memorial Hospital was founded 
in 1902 to perpetuate the memory of Queen Vic- 
toria, and was called the Children’s Memorial 
Hospital to Queen Victoria. The large number of 
cripples, who were seen on the streets begging help 
or endeavoring to earn their living by peddling, 
suggested the need of a hospital especially adapted 
for the treatment of children suffering from con- 
ditions, which, if neglected, would lead to perma- 
nent deformity. 

It was the desire of the committee of organiza- 
tion to build a small hospital on the slopes of 
Mount Royal, or just outside the city. It was to 
be large enough to house comfortably 12 to 15 
children; to be used primarily for cripples, but, 
if there happened to be vacancies, patients with 
other surgical or medical affections were to be 
admitted. The hospital was to be built with a 
view to later expansion, but at the time it was 
founded, the object was to treat the class of 
patients who required the curative effect of the 
sun. For this reason, the plans of the hospital 
provided very elaborately for large galleries, open 
air pavilions, and sun parlors where sun treatment 
might be carried out to perfection. The finished 
institution is to consist of cottages, pavilions, and 
buildings which will be connected by a long corri- 
dor. The hospital buildings as originally planned 
formed the shape of a horseshoe starting with the 
out-patient department and ending with the 
school. These were the aims of the committee of 
organization. 

In 1903 they were able to secure temporary 
quarters at 500 Guy Street, and here it was that 
the pioneer institution known as the Children’s 
Memorial Hospital opened its doors to treat 
crippled children, and for several years the in- 
stitution was located there. The Guy Street 
house, having been built for a private family, 
was inadequate in many ways as a hospital. 
However, it served the purpose for the beginning 
of the work. 

The first patient entered the hospital, January 
30, 1904. In May, 1905, the number of patients 
had increased to 36. During the first year 123 
resident patients and 195 non-resident patients 
were treated. 


Although the walls of the little house appeared 
to be elastic the time soon came when they could 
stretch no further and the committee after much 
forethought secured the spot on the mountain side 
where the hospital now stands. It was decided 
that, owing to lack of funds, only a wing of the 
administration building should be constructed 
and that it should be used for the hospital. The 
building was to provide for 45 children, with am- 
ple living quarters for the nurses. 

The hospital had not been open a year before 
a department of education was introduced. A 
teacher was employed to teach the children who 
were confined to bed. * This idea gradually broad- 
ened until the School for Crippled Children was 
built beside the hospital. 

In the year 1913 the Arnott Cottage was opened 
and used as an infant ward. Necessity gradually 
forced the hospital to become a general hospital 
for children. During the year 1920 it became a 
recognized teaching hospital in association with 
McGill University. 

The year 1920 also marked the opening of the 
new James Carruthers Building which greatly in- 
creased facilities for the care of non-resident 
patients and made possible extensive expansion 
in the physiotherapy department. Until 1921 
small clinics were being held twice a week in the 
School for Crippled Children. In that year, a large 
room in the new building was given over to this 
department and complete apparatus was installed. 

There are five other buildings on the hospital 
grounds which should be mentioned. The first 
of these is the James Carruthers Hut which is 
outfitted to care for children in the open air for 
the entire year; then there is the James Car- 
ruthers Corridor which is a beautiful sunshiny 
corridor providing for the ward above a very 
spacious open air gallery. In 1924 the Kiwanis 
Club of Montreal donated a second open air 
pavilion. The next building is the Kindmond 
Cottage which is to become the new infant ward. 
This year the Judah Hut is being opened. This is 
a small pavilion accommodating 12 patients. 

From the hospital’s report for the year 1925, 
one learns that 1,274 resident patients were 
treated that year, all but 55 coming from the 
city of Montreal. In the out-patient department 
19,040 patients were treated. 


SAINTE JUSTINE HOSPITAL 


Sainte Justine Hospital was founded in 1907, 
with a capacity of 10 beds and a medical staff of 4 
doctors and was exclusively reserved for children 
from their birth until the age of 12 years. In 1913, 
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a first extension was provided, bringing the num- 
ber of beds up to 80. In 1922, a second extension 
was inaugurated, giving a total of 170 beds, and 
this month, the final wing of the building will be 
completed, providing a total capacity of 336 beds. 

Sainte Justine Hospital is governed by three 
boards— an executive committee under the direc- 
tion of a group of distinguished women of Mon- 
treal, a medical board of 40 doctors and to in- 
ternes, and a nursing department under the super- 
vision of 40 Sisters aided by 60 lay nurses. 

In September next, Sainte Justine Hospital 
will be provided with a school for crippled children 
and an obstetrical service, permitting the teaching 
of prenatal care. Apart from the ward clinics 
where, during the last year, 1,380 orthopedic and 
surgical operations were performed, it has an 
extensive outdoor department which in 1925 gave 
18,000 consultations and a social service of con- 
siderable importance. 

SHRINERS’ HOSPITAL 

The Shriners’ Hospital for Crippled Children, 
Montreal Unit, is one of a chain of hospitals 
built and maintained by the Shriners of North 
America. It is the only one in Canada and was 
officially opened on February 18, 1925. The cost 
was, approximately, $483,000.00. The capacity 
is 50 beds for surgical cases. It is modern in every 


way, being fireproof, and supplied with the most 
modern equipment in every department. In ad- 
dition to surgical wards it has a pathological 
laboratory fully equipped for research work. 

There are two wards of 25 beds each which are 
laid out in the cubicle system, every child having 
individual equipment. There is a solarium on 
each ward and a large balcony so that every child 
can be out in the sunshine and fresh air. 

The hospital is for the indigent cripple and is 
absolutely free, the only restrictions being that 
the child is not mentally defective and not over 
14 years of age; also, that the parents or guardians 
cannot afford to pay for hospital treatment. The 
parents provide railway fare to and from the 
hospital and money for braces or boots when they 
are ordered. There are no restrictions as to race, 
creed, or district. Our patients come from any 
part of Canada or the United States. We have 
had patients from as far distant as Washington 
and Chicago. Many come from New Brunswick 
and Nova Scotia, as well as from nearer points. 

At present we have a waiting list of 45, and just 
as soon as we have an empty bed we send for 
another patient. The types of cases treated in- 
clude such conditions as poliomyelitis, spastic 
paralysis, cleft palate, harelip, bow legs, club 
feet, malunited fractures, congenital deformities, 
and tuberculosis of bones and joints. The average 
stay of a patient is about 3% months. 
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THE 


HE clinical program for the sixteenth annual 

Clinical Congress of the American College of 

Surgeons to be held in Montreal, October 
25-29, as published in following pages has been 
largely revised in recent weeks and is to be still 
further revised and amplified during the weeks 
preceding the Congress, so that the final program 
of clinics and demonstrations as prepared by the 
Committee on Arrangements will adequately rep- 
resent the clinical activities of Canada’s great 
medica] center. All departments of surgery will be 
represented therein, including general surgery, 
gynecology, obstetrics, orthopedics, urology, sur- 
gery of the eye, ear, nose, throat, and mouth. 

The Committee on Arrangements also has in 
preparation a series of “dry clinics” to be given 
each afternoon in Windsor Hall at the Windsor 
Hotel, with the exception of the session on Wed- 
nesday afternoon, which will be held at the Uni- 
versity of Montreal. The program will be a varied 
one, in which our distinguished visitors from 
abroad, and eminent surgeons of the United 
States and Canada, will participate. 

Also, the committee is preparing a program of 
clinical demonstrations that will be of special 
interest to the visiting surgeon whose work is 
confined to surgery of the eye, ear, nose, and 
throat. 

Those who attended the 1920 session of the 
Clinical Congress in Montreal will remember the 
excellent clinical program provided, and one may 
confidently expect, judging from the preliminary 
program, a larger and still more interesting series 
of clinics at this year’s meeting. Since 1920 a 
number of hospitals have been built and additions 
made to the older hospitals, so that Montreal’s 
clinical facilities have been greatly increased. 
Clinics and demonstrations are to be given in the 
following institutions: McGill University and 
University of Montreal medical schools; the 
Children’s Memorial, Hotel Dieu, Misericordia, 
Montreal General, Notre Dame, Royal Victoria, 
St. Justine, and Shriners’ Hospitals. 

EVENING MEETING 

At the Presidential Meeting on Monday eve- 
ning in Windsor Hall, the first formal session of 
the Congress, the President-Elect, Dr. Walter W. 
Chipman of Montreal, will be inaugurated and 
deliver the annual address. Another important 
feature on that evening’s program will be the 
John B. Murphy oration on surgery. 


SIXTEENTH ANNUAL CLINICAL CONGRESS IN MONTREAL 


Programs for the scientific sessions in Windsor 
Hall on Tuesday, Wednesday, and Thursday 
evenings, now being arranged by the Executive 
Committee, will include a number of papers deal- 
ing with important surgical subjects of present- 
day interest to be read and discussed by eminent 
surgeons of the United States and Canada, and by 
distinguished surgeons from abroad. 

Among the distinguished visitors from foreign 
countries who will preseht papers are the following: 
John M. C. Fraser, M.D., F.R.C.S (Edin.), Re- 
gius Professor of Clinical Surgery in the Uni- 
versity of Edinburgh; Archibald Young, M.B., 
C.M., F.R.F.P.S., Regius Professor of Surgery in 
the University of Glasgow; Professor Roberto Ales- 
sandri of Rome; D. P. D. Wilkie, M.D., F.R.C.S. 
(Edin.), Professor of Surgery in the University 
of Edinburgh; W. Sampson Handley, M.S., 
F.R.C.S., of London; L. E. Barnett, M.B., C.M., 
F.R.C.S., of Dunedin, New Zealand. 

On Friday evening, at the fourteenth annual 
convocation of the College in Windsor Hall a 
large class of candidates for Fellowship in the 
College will be received. 


HOSPITAL CONFERENCE 


The first two days of the Congress will be de- 
voted to conferences on the problems related to 
the hospital standardization program of the Col- 
lege and will be of particular interest to surgeons, 
hospital trustees, executives and personnel gener- 
ally. These conferences will be held in Windsor 
Hall. The complete program for the hospital con- 
ference will be published in the October issue of 
this journal. 

A hospital information and service bureau, to 
give assistance to hospitals in the solution of their 
problems, will be maintained at headquarters 
throughout the session. An invitation is extended 
to all persons interested in the hospital field to 
attend these conferences. 


HEADQUARTERS AND HOTELS 


General headquarters for the Congress will be 
established at Windsor Hotel on Dominion Square, 
which hotel is now under the same management as 
the Waldorf-Astoria in New York, the Bellevue- 
Stratford in Philadelphia and the New Willard in 
Washington. Windsor Hall, Rose, Blue and Oak 
rooms, and other large rooms and foyers located 
on the ground floor have been reserved for the 
exclusive use of the Congress. 
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The five principal hotels of Montreal as listed 
below afford accommodations for fully 3,000 
persons. The number of single rooms available is 
limited and it is expected that the visiting surgeons 
will arrange to use double-bedded rooms, shar- 
ing accommodations with associates or friends. 
Since the 1920 session in Montreal, a new hotel 
has been erected, the Mount Royal, on Peel Street, 
two blocks north of the Windsor Hotel, with up- 
wards of one thousand rooms. All of the hotels 
listed with the exception of the Place Viger are 
within short walking distances of headquarters. 


MONTREAL HOTEL RATES 


Minimum Rates 


Single Double 

Room Room 

Windeor, with bath.....5..5.6.6.0% $4.00 $7.00 
with running water..... 3.00 5.00 

Mount Royal, with bath......... 4.00 7.00 
Ritz-Carlton, with bath.......... 6.00 10.00 
Queen’s, with bath.............. 4.00 6.00 
with running water...... 2.50 5.00 

Place Viger, with bath........... 4.00 8.00 
without bath............ 3.00 5.00 


REDUCED RAILWAY FARES 

The railways of the United States and Canada 
have authorized reduced fares on account of the 
Montreal session of the Clinical Congress, so 
that the total fare for the round trip will be one 
and one-half the ordinary first-class one-way 
fare. To take advantage of the reduced rates it 
is necessary to pay the full one-way fare to 
Montreal, procuring from the ticket agent a 
“convention certificate’? when purchasing the 
ticket, which certificate is to be deposited at 
headquarters for the visé of the special agent of 
the railway companies. Upon presentation of 
viséed certificate to the ticket agent in Montreal 
not later than November 2 a ticket for the return 
journey by the same route as traveled to Mon- 
treal may be purchased at one-half the regular 
one-way fare. 

In the Eastern, central, and southern states 
and eastern provinces of Canada tickets may be 
purchased between October 21 and 27; in south- 
western and western states between October 19 
and 25 and in the far western states and western 
provinces of Canada between October 15 and 21. 
The return journey from Montreal must be begun 
not later than November 2. 

The reduction in fares does not apply to 
Pullman fares, nor to excess fares charged for 
passage on certain trains. Local railroad ticket 
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agents will supply detailed information with 
regard to rates, routes, etc. Stop-overs on both 
the going and return journeys may be had 
within certain limits. 

Full fare must be paid from starting point to 
Montreal, and it is essential that a “convention 
certificate” be obtained from the agent from 
whom the ticket is purchased. These certificates 
are to be signed by the general manager of the 
Clinical Congress and viséed by a special agent 
of the railroads in Montreal during the meeting. 
No reduction in railroad fares can be secured 
except in, compliance with the regulations out- 
lined and within the dates specified. It is impor- 
tant to note that the return trip must be made 
by the same route as used to Montreal and that 
the certificate must be presented and return 
ticket purchased not later than November 2. 


LIMITED ATTENDANCE 


Attendance at the Montreal session will be 
limited to a number that can be comfortably 
accommodated at the clinics, the limit of at- 
tendance being based upon the result of a 
survey of the amphitheaters, operating rooms, 
and laboratories in the hospitals and medical 
schools as to their capacity for accommodating 
visitors. Under this plan it will be necessary 
for those who wish to attend to register in 
advance. When the limit of attendance has 
been reached through such advance registra- 
tion, no further applications will be accepted. 

Attendance at clinics and demonstrations 
will be controlled by means of special clinic 
tickets, which plan has proved an efficient 
means of providing for the distribution of visit- 
ing surgeons among the several clinics and in- 
sures against overcrowding, as the number of 
tickets issued for any clinic is limited to the 
capacity of the room assigned to that clinic. 


REGISTRATION FEE 


A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the funds with which to 
meet the expenses of the meeting. To each sur- 
geon registering in advance a formal receipt for 
the registration fee is issued, which receipt is to 
be exchanged for a general admission card upon 
his registration at headquarters during the 
meeting. This card, which is nontransferable, 
must be presented to secure clinic tickets and 
admission to the evening meetings. 
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PRELIMINARY CLINICAL PROGRAM—GENERAL SURGERY, 
GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY 


ROYAL VICTORIA HOSPITAL 


Tuesday 
Epwarp W. ARCHIBALD and staff—g. General surgical 
clinic. 
D. W. MacKenzie and staff—g. Urological clinic, opera- 
tions and demonstration of cases. 


Wednesday 


C. B. KEENAN and staff—g. General surgical clinic. 
W. G. TurNER and W. J. Patrerson—g. Orthopedic 
clinic, operations and demonstration of cases. 


Thursday 
F. A. C. ScrIMGER and staff—g. General surgical clinic. 
D. W. MacKenzie and staff—g. Urological clinic, opera- 
tions and demonstration of cases. 


Friday 
Francis C. McKenrty and staff—g. General surgical clinic. 
W. G. TURNER and W. J. PatreERSON—g. Orthopedic clinic, 
operations and demonstration of cases. 


ROYAL VICTORIA HOSPITAL—MONTREAL 
MATERNITY PAVILION 


Tuesday 
W. W. CurpMan and H. M. Litrte—g. Gynecological 
and obstetrical clinic, operations and demonstration of 
cases, 
Wednesday 
H. C. BurGess and J. R. Fraser—g. Gynecological and 
obstetrical clinic, operations and demonstration of 
cases. 
Thursday 


J. R. Goopat and J. W. Duncan—g. Gynecological and 
obstetrical clinic, operations and demonstration of 
cases. 

Friday 

W. W. Curpman and W. A. G. Bautp—g. Gynecological 
and obstetrical clinic, operations and demonstration 
of cases. 


ROYAL VICTORIA HOSPITAL—PATHOLOGICAL 
INSTITUTE 


Wednesday 


E. H. Mason—g. Pre-operative preparation of the dia- 
betic patient with di 
gangrene.” 

J. C. Meaxins—g. Medical indications for splenectomy. 
ow abnormalities in regard to the operative 
risk, 


iscussion of so-called ‘diabetic 


D.S. Lewis—g. Relation of hypertension to surgical risk. 
C. F. Morratt—g. Relation of cardiac disease to surgical 
operative risk. 


Thursday 


Davip BALLON—g. The bronchoscopic injection of lipiodol 
as an aid to X-ray diagnosis of pulmonary lesions. 
Combined bronchoscopic and X-ray demonstration. 

A. H. Pirtre—g. Demonstration of lungs injected with 
lipiodol in bronchiectasis and other diseases. Normal 
abnormalities of bones, 

E. C. Brooks—g. Report on too cases in which tetra- 
iodophenolphthalein was given by mouth, with opera- 
tive and ant findings. 


Friday 


E. W. Arcuipatp, F. A. C. Scrimcer, D. Ross, Gavin 
MILLER, JoHN ARMOUR—g. Experimental surgery. 


MONTREAL GENERAL HOSPITAL 


Tuesday 


H. M. LitrLe—g. Operations: Ectopic gestation, pelvic 
inflammations. 

F. J. TEes—g. Demonstration: Injury to elbow with late 
ulnar nerve lesion (5 cases). 

E. M. Eperts—1o. Demonstration: Unusual types of 
thyroid disease; two cases of acute traumatic tension 
pneumothorax. 


F. J. Taxes and F. B. Gurp—1o. Fracture clinic. 

A. T. Bazin—10:30. Operations: Gall-bladder disease, 
carcinoma of rectum. 

L. J. Raga and associates—10:30. Clinical pathological 
conference. 

J. G. W. Jounson—11. Cranial injuries. 

J. A. NutTer—z2. Orthopedic clinic, operations for para- 
lytic deformities. 

F. J. Tees and F. B. Gurp—z. Fracture clinic. 

L. H. McKim—3. Operative treatment of infections and 


compound injuries of hand and upper extremity. 


Wednesday 


*,S. Patcu and R. E. PowELL—g. Operations: Prostatec- 
omy, nephrectomy. 


xj 


F. J. Te—Es—g. Demonstration: Fractures of ankle and 
wrist. 

A. T. Bazin—10. Demonstration: Suppurative joint 
lesions. 

F. J. Tees and F. B. Gurp—1o. Fracture clinic. 


E. M. EBERTS—10:30. erations: Radical cure of ingui- 
nal hernia by infolding muscular stitch, under local 
anzsthesia; excision of cecum for carcinoma. 

L. J. RHeEA and associates—10:30. Clinical pathological 
conference. 

C. K. P. Henry—11. Demonstration: End-results of 
splenectomy in pernicious anemia. 

J. A. Nutrer—z. Orthopedic clinic, operations for con- 
genital deformities. ; 

F. J. Tees and F. B. Gurp—z. Fracture clinic. 

W. L. Bartow—3. Excision of tongue for carcinoma. 
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Thursday 


H. M. Lirrte—g. Gynecological operations for repair of 
birth injuries. 

‘, B. Gurp—g. Demonstration: 
patella. 

.. H. McKim—to. 
appendicitis. 

. J. Tees and F. B. Gurp—to. Fracture clinic. 

. T. Bazin—10:30. Operations: Radical cure of hernia 
by fascial graft; carcinoma of colon. 

.. J. Rue and associates—1o:30. Clinical pathological 
conference. 

J. A. Nurrer—11. Demonstration: Backache, sciatica, 
sacro-iliac and lumbosacral lesions and spondylolis- 


Fractures of femur and 


Le >| 


Demonstration: Wound infection in 


_ 


pry 


thesis. 
Friday 
I’. S. Parcu and R. £. Powett—g. Urological operations. 
A. T. Bazin—g. Demonstration: Bone tumors. 


*, J. Tees and F. B. Gurp—to. Fracture clinic. 

)». M. Eserts—1o:30. Operations: Thyroidectomies. 

». J. Rue and associates—1o:30. Clinical pathological 
conference. 


el 


WESTERN DIVISION 


_ 


‘. B. Gurp and associates—o, daily. General surgical and 
gynecological operative clinics. 

‘. B. Gurp and associates—2, daily. Demonstrations of 
end-results on fractures of the ankle, tibia and fibula, 
femur, humerus, etc. 


_ 


NOTRE DAME HOSPITAL 


Tuesday 
O. F. Mercier, U. Gartépy, and L. BLacpon—o. Fracture 
clinic: Presentation of a personal technique and 
instrument for temporary metallic osteosynthesis; 
demonstration and report of cases. 
*, ParizEAu, J. A. Demers, and O. A. GAGNoN—g. Sur- 
gery of the gall bladder; operations and demonstration 
of specimens. 
. DE L. Harwoop, A. Ernter, R. Trupeau, H. Ausry, 
and L. Gérin-Lajore—g. Gynecological clinic: Opéera- 
tions and demonstration of cases. 
EK. A. René pe Correr and staff—g. Obstetrical clinic: 
Puerperal infection, bedside work, demonstrations. 

J. A. PANNETON—g9. X-ray demonstration, routine work 
with exhibition of special technique and films. Iodei- 
kon in gall-bladder diseases; lypiodeon in bronchial and 
lung diseases. 

Dr. BELLEROSE and staff—g. Routine work of out-patient 

department. 

Nok Fournrer—g. Urological out-patient clinic. 


— 


— 
i 


Wednesday 


L. DE L. Harwoop, A. Ernier, R. Trupeau, H. Ausry, 
and H. Gérin-LAjore—g. Gynecological clinic. 

B. G. Bourceots and O. Mercier, Jr.—g. Urological 
operations, suprapubic cystostomy and prostatectomy; 
anesthesia in urology. 

EK. A. RENE bE Cotret and staff—g. Obstetrical clinic. 

O. F. Mercier, U. Gartepy and L. BLAaGcboN—g. Fracture 
clinic; demonstration of apparatus on different cases. 

J. A. PANNETON—X-ray demonstration, routine work 
with exhibition of special technique and films. Iodeikon 
in gall-bladder diseases; lypiodeon in bronchial and 
lung diseases. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


Dr. BELLEROSE and staff—9. Routine work of out-patient 
department. ’ a. 
Not Fournier—g. Urological out-patient clinic. 


Thursday 


— 
9 


. Parizeau, C. A. GaGnon and J. A. DemMers—g. Surgi- 

cal operations: Gastro-enterostomy; appendectomy. 

.. DE L. Harwoop, A. Erurer, R. ‘TRUDEAU, H. Aupry, 

and L. Gérin-Lajo1r—g. Gynecological clinic. 

B. G. BourGeots and O. MERCIER, JR.—9. Importance of 
the catheterization of the ureters in tests of renal func- 
tion; demonstration of cases. 

O. F. Mercier, U. Gartepy, and L. BLAGcboN—g. Abdom- 
inal complications in stasis of right hemicolon. Opera- 
tions: Sympathectomy, blood transfusion. 

J. N. Roy—g. Dry clinic; plastic surgery. 

J. A. PANNETON—9g. X-ray demonstration, routine work 

with exhibition of special technique and films. Iodeikon 

in gall-bladder diseases; lypiodeon in bronchial and 


_ 


lung diseases. 

Dr. BELLEROSE and staff—g. Routine work of outpatient 
department. 

Nof Fournter—g. Urological clinic, outpatient depart- 
ment. 


MISERICORDIA HOSPITAL 


Tuesday 


STEPHEN LANGEVIN—9g. White asphyxia and cerebral 
injuries. 

H. Leset—1o. Protection of child in breech extraction. 

L. Jurrras—11. Pernicious anemia and blood transfusion. 


W ednesday 


D. Marion—g. Control of eclampsia by intravenous in- 
jection of somnifene. 

D. Ricarp—1o. Syphilis and pregnancy. 

STEPHEN LANGEVIN—11. Cranial injuries. 


Thursday 


STEPHEN LANGEVIN—g. Hirudo medicinalis (leeches) in 
femoral thrombophlebitis. 
P. GAUTHIER—10. Pernicious vomiting and blood group- 


ing. 
D. Marton—11. Eclampsia and caesarean section, radical 
treatment. 


ST. JUSTINE HOSPITAL 


Tuesday 


A. FERRON, Z. CREPEAULT, and J. H. Rivarp—g. Opera- 
tive clinic: Harelip, undescended testicle, scoliosis. 


Wednesday 
E. Dupe, A. Ferron, and J. H. Rtvarp—g. Operative 
clinic: Congenital dislocation of the hip, congenital 
hernia, Pott’s disease. 


Thursday 
A. Ferron, Z. CREPEAULT, and E. Dupe—g. Operative 
clinic: Cleft palate, prolapse of rectum, correction of 
club feet. 











nt 


rl- 
al 


ral 


on. 


up- 


cal 


ive 
ital 


ive 
1 of 








PRELIMINARY CLINICAL PROGRAM 413 


HOTEL DIEU HOSPITAL 
Tuesday 
PrerreE Z. RHEAUME and JoserH A. St. PIERRE—9. 
Surgical operations: Appendectomy for appendicitis, 
chronic and possibly acute; cholecystectomy; entero- 
anastomosis; hysterectomy; fracture of the femur; 
fracture of the tibia, Delbet’s walking splint. 
EuGENE St. JACQUES, DoNALD A. HincsTon, and WILLIAM 
J. DeromE—2. Clinical demonstration: Trauma of the 
hip; heliotherapy in the treatment of osseous tuber- 
culosis as practiced at Leysin and Davos, Switzerland; 
pituitary gland, clinical pathology; limited indications 
and multiple contra-indications of uterine curettage. 
Leo PARIzEAU—2. X-ray demonstration. 


Wednesday 


EUGENE St. JACQUES, DoNAtp A. Hincston, and WILLIAM 
J. DeromE—9. Surgical operations: Demonstration of 
the advantages of the Reverdin needle and self 
retractors in diminishing the number of assistants; 
hysterectomy for fibroma; hysterectomy for salpingo- 
ovaritis; thyroidectomy; cholecystectomy; fracture of 
the patella, Delbet’s method. 

PIERRE Z. RHEAUME, JOSEPH A. ST. PrerRE, and Professor 
BarRIL, biochemist—g:30. Clinical demonstration: In- 
testinal tuberculosis; stricture of the cesophagus; 
ovarian conservation; uterine fibroma and pregnancy; 
thyroid pathology; some clinical aspects of spleno- 
megaly; value of the Ambard test in estimating the 
kidney function. 


Thursday 


EuGENE St. Jacques, Donap A. Hincston, and WILLIAM 
J. Derome—g. Surgical operations: Appendectomy; 
cholecystectomy; gastro-enterostomy; hysterectomy; 
thyroidectomy; application of starch bandages in 
trauma of the forearm; Delbet’s walking splint in 
fracture of the leg. 


SURGERY OF THE EYE, 


HOTEL DIEU HOSPITAL 


Tuesday 


ALBERT LASSALLE—2:30. Dacryocystorhinostomy (Dupuy- 
Dutemps. technique): operation followed by demon- 
stration with lantern slides. 

Fr. BapEAUx—2:30. A rare case of conjunctivitis, with 
discussion. 

Wednesday 


J. P. E. Bousguet—2:30. A new method of operation on 
the frontal and ethmoidal sinuses; operation under 
local anesthesia, 

G. BapEAUX—2:30. _Twenty cases of thrombophlebitis of 
the jugular vein, with discussion. 


Friday 
Atpert LAssALLE—2:30. Reconstruction of the lachrymal 
ducts by dermo-epidermic graft; demonstration with 
lantern slides. 
J. P. E. Bousquet—z:30. Ocular muscular imbalance; 
demonstration with living cases. 


Friday 
PrerreE Z. RHEAUME and Josepu A. St. PreErRE—9. Surgi- 
cal operations: Prostatectomy; removal of stone in 
the bladder; intestinal resection; nephropexy; ne- 
phrotomy for stone in kidney; hysterectomy; appen- 
dectomy. 


CHILDREN’S MEMORIAL HOSPITAL 


Tuesday 


A. MACKENzIE Forses, R. Derome, K. CAMERON, and 
F. YorstoN—t1o. Operations: Cleft palate, hernia. 
Demonstrations: Application of extension in fractures, 
application of extension in tuberculous hip. 


Wednesday 


A. MacKenzie Forses, R. Derome, K. CAMERON, and 
F. YorstoN—10. Operations: Tendon transplanta- 
tion, reduction of congenital dislocation of hip. Dem- 
onstration: Scoliosis and its treatment. 


Thursday 


A. MacKenzje Forses, R. Derome, K. Cameron, and 
F. YorstoN—1o. Operations: Hare lip, sequestrotomy, 
correction of deformities due to club feet. Demon- 
stration: Routine examination of children suffering 
from tuberculous bones and deformities following acute 
anterior poliomyelitis. 


Friday 


A. MACKENZIE ForsBes, R. DeromMre, K. CAMERON, and 
IF. YorstoN—1o0. Operations: Tonsillectomies, cor- 
rection of deformities due to rickets. Demonstration: 
Preparation of plaster bandages and their proper appli- 
cation. 


EAR, NOSE, AND THROAT 


MONTREAL GENERAL HOSPITAL 


Tuesday 


H. D. Hamittom and staffi—g. Nose and throat clinic, 
operations and demonstration of cases. 

G. E. Honce and V. HENEY—2:30. Bronchoscopic clinic, 
demonstration of cases. 

C. J. SrewArRT—2:30. Tonsillectomy under gas anesthesia. 


Wednesday 


G. H. MatHEewson and S. H. McKeE—z2:30. Eye clinic, 
operations. 

H. Basy—z2:30. Zinc ionization in chronic otorrhcea, 
technique and demonstration of cases. 

A. E. LUNpoN—2:30. Nasal prosthesis (lantern slide dem- 
onstration). 

J. B. GALLAGHER—2:30. Brain abscess. 


Thursday 


H. D. Hamixton and staff—g. Nose and throat clinic, 
operations and demonstration of cases. 
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Friday 
G. H. Matuewson and S. H. McKEE—2:30. Eye clinic. 
A. W. Furness—z2:30. Labyrinthine tests as an aid in 
diagnosis of intracranial lesions, demonstration of cases. 
A. O. FREEDMAN—2:30. Salivary gland tumors, 


ROYAL VICTORIA HOSPITAL 


Tuesday 


Davip H. BALLON—2. Use of lipiodol in pulmonary diag- 
nosis by the bronchoscopic method. 

WituiaM J. McNatty—2. Experimental work on labyrinth. 

‘5. EDWARD TREMBLE—2. Nasal prosthesis. 

Staff—z2. Eye clinic, slit lamp demonstration. 


Wednesday 


E. Hamitton WuItE—2. Tonsillectomy with demonstra- 
tion of intratracheal anesthesia. 


J. T. RocErs—z. Immediate skin graft in radical mastoid; 
radical maxillary sinus operation under local anzs- 
thesia. 

A. G. McAuLtEy—2. Cryptic intra-ocular sarcomata, lan- 
tern slide demonstration. 

J. A. MacMitran—z. Wound infections of the eyeball, 
lantern slide demonstration. 


Friday 


Prof. H. S. Brrxett, E. H. Wuire, J. T. Rocers, D. H. 
Baton, G. E. TremBie, K. HutTcHison, WILLIAM J. 
McNatity—2z. Ear, nose, and throat clinics, operations 
and demonstrations of cases. 

Staff—2. Eye clinic, slit lamp demonstration. 
Dame Hospital. 

J. N. Roy. Melanosarcoma of limbus. 
saddle nose. 

P. PANNETON. Technique of hearing test. Case of cataract 
extraction (combined) by trauma. 

J. Brautt. Case of lipoma of the bulbar conjunctiva. 
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POLLOCK: GUNSHOT INJURIES OF THE BRACHIAL PLEXUS 


results in paralysis of the muscles supplied by 
the ulnar and inner head of the median nerve. 

There is a temptation and tendency to 
ignore that which does not fit in with a pre- 
conceived and accepted simple classification. 
Even in civil practice, it is common to find a 
lesion at first affecting the whole brachial 
plexus which later resolves itself into a more or 
less permanent injury to a part. 

Gunshot injuries of the brachial plexus 
occurred in large numbers in the late war. 
The statistics vary considerably. Purves 
Stewart (8) found 61 such cases, 19 per cent, 
in 318 peripheral nerve injuries. Lehrman (3) 
found 37, 7.5 per cent, in 494 peripheral nerve 
injuries. Oppenheim (6) in a series of 1,612 
cases found 84, 5 per cent. In my series of 
1,020 cases, there were 79, 7.7 per cent. 

Inasmuch as the lesions of the brachial 
plexus resulting from gunshot injuries have a 
tendency to recover spontaneously, there is 
considerable difference in incidence between 
the observations at the front and those in 
general hospitals where the material is seen 
some time after injury. 

In military practice, injuries to the brachial 
plexus do not lend themselves so readily to a 
simple classification. Gunshot wounds pro- 
duce injuries the extent of which is dependent 
upon the course of each particular missile and 
are so variable that there may be a lesion of 
roots, primary and secondary cords, all in a 
single case. Furthermore, the initial trauma, 
contusion, laceration, etc., is followed by 
changes secondary to hemorrhage, infection, 
fibrosis, and so on. 

In addition to variable injuries, the numer- 
ous and wide variations in the formation of 
the brachial plexus as described by Borchardt 
(1) are responsible for atypical paralysis. 

Anatomically the lesions may be grouped 
into supraclavicular and infraclavicular. It is 
striking that in 23 available and competent 
records of 44 cases seen in base hospitals in 
France, all were supraclavicular. This is in 
part explained by the fact that infraclavicular 
lesions, commonly injuries in the axilla, were 
complicated by injuries to bones and vessels 
which made the neurological aspect less ur- 
gent, and because of the necessary splints and 
dressings frequently led to misinterpreta- 


419 


tions; for example, a diagrosis of a combined 
ulnar and median nerve lesion instead of a 
lower brachial plexus lesion. 

In a series of 35 cases observed in a general 
hospital a number of months after injury, 
there were 22 infraclavicular and 13 supra- 
clavicular lesions. In the overseas cases there 
were only three lower plexus injuries; in those 
of the United States there were 12. Inasmuch 
as it has been found that lesions of the lower 
plexus are more frequently irrecoverable, the 
explanation is apparent. 

Although it has been stated (Souttar and 
Twining, 7) that supraclavicular lesions pro- 
duce injury of the roots and infraclavicular 
ones of the cords, this was not found to be 
true. Supraclavicular injuries apparently pro- 
duce lower brachial lesions but rarely. An 
upper brachial plexus lesion is most com- 
monly produced, but middle plexus lesions 
occur frequently. Infraclavicular injuries pro- 
duce lower plexus paralysis most frequently, 
but middle plexus paralysis is likewise com- 
mon. 

The cases may be most readily grouped 
into upper, middle, and lower plexus paral- 
yses. The upper plexus paralysis includes le- 
sions of the fifth cervical nerve, the upper 
primary trunk (fifth and sixth cervical), and 
a combination of the upper primary trunk 
and a diffuse lesion of the middle plexus. The 
middle plexus lesions are produced by injury 
to the posterior branches alone (musculo- 
spiral and circumflex) or posterior secondary 
cord, or to the posterior and outer cord. In 
lower plexus paralysis there may be a lesion 
of the inner secondary cord alone or combined 
with a partial middle plexus lesion, or of the 
peripheral nerves, usually after complete for- 
mation of the median but at times before. 
Finally, we may have an incomplete paralysis 
of the whole brachial plexus. 

The complexity of the symptomatology 
may be seen from this far from simple classi- 
fication. This complexity is better illustrated 
by diagrammatic representations of brachial 
plexus lesions which frequently show the 
impossibility of correlating the motor loss to 
any single lesion and lead only to an approxi- 
mation of a localization. Operative explora- 
tion verifies the conclusion that although the 
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POLLOCK: GUNSHOT INJURIES OF THE BRACHIAL PLEXUS 


greater part of an injury may be at one loca- 
tion, diffuse lesions occur elsewhere as well. 

It has been found useful to employ dia- 
grammatic representation of the location of an 
injury as described by Meige (5). Two cases 
of upper brachial plexus lesions, due to injury 
of the fifth cervical nerve are illustrated in 
Figures 1 and 2. Figure 1 represents the location 
of a lesion in a soldier who had a paralysis of 
the deltoid muscle and a paresis of the spinati 
and triceps muscles. Figure 2 is a diagram of 
the lesion producing a paralysis of the deltoid 
muscle and a weakness of the spinati, pec- 
toralis, latissimus dorsi, brachialis anticus, 
biceps and supinators. 

Two other cases of upper brachial plexus 
lesions produced by an injury of the upper 
primary trunk are shown in Figures 3 and 4. 
In the case in Figure 3 there was a paralysis 
of the deltoid, spinati, biceps and brachialis 
anticus and a weakness in the subscapularis, 
supinators and the extensors of the wrist. 
In Figure 4 the lesion is not as clearly defined 
and there was found a paralysis in the deltoid 
and spinati and a weakness in the pectoralis, 
triceps, biceps, brachialis anticus, supinators 
and extensors of the wrists and fingers. 

Two other cases of upper brachial plexus 
lesions of a more complicated nature are illus- 
trated by Figure 5 which represents the loca- 
tion of a lesion producing a paralysis of the 
biceps, brachialis anticus, supinators and 
extensors of the wrists and fingers, and a weak- 
ness of the deltoid, spinati and triceps. Here 
we are dealing with an incomplete lesion of the 
upper primary cord and a more severe one of 
the middle plexus. Figure 6 represents a case 
in which the upper plexus was more severely 
injured and there resulted a paralysis of the 
deltoid, spinati, biceps, brachialis anticus, 
triceps, extensors of the wrist and fingers, 
supinators and pronators, flexor longus pollicis, 
and a weakness of the flexor carpi radialis and 
opponens pollicis. 

Although for practical purposes the above 
cases could be divided into lesions of the cervi- 
cal nerves, the upper primary cord and a 
combination of the upper primary cord and the 
middle plexus, it is apparent that none of the 
cases accurately corresponded to such a 
classification. 
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In contrast to the material of Oppenheim, 
few cases of relatively pure middle plexus 
lesions were seen. Usually there was found a 
severe lesion of the middle plexus combined 
with a partial lesion of the upper and lower 
plexuses, usually at the level of the secondary 
cords. 

In Figure 7 is seen a middle plexus lesion 
produced by an injury to the posterior second- 
ary cord. There was a paralysis of the deltoid, 
triceps, supinators, extensors of the wrist, 
fingers and thumb and in addition a weak- 
ness in the biceps, lumbricales, and opponens 
pollicis. 

Figure 8 illustrates a combination of a pos- 
terior and outer secondary cord involvement. 
The deltoid, triceps, extensors of the wrist, 
fingers and thumb, the biceps, brachialis 
anticus, the supinators, pronators, the flexor 
carpi radialis, and flexor sublimis digitorum 
were paralyzed. The pectorals and latissimus 
dorsi were weak. 

Figure g represents a similar case. ‘The 
deltoid, triceps, supinators, extensors of the 
wrist, fingers and thumb, biceps and brachialis 
anticus were paralyzed. 

Figure 10 is an example of a partial lesion 
of the whole plexus, with a predominance of 
involvement of the middle plexus. The ex- 
tensors of the wrist, finger, and thumb, the 
interossei and lumbricales, serratus magnus, 
deltoid, pectorals, triceps, supinators, flexor 
carpi ulnaris, flexors sublimis and profundus 
digitorum, flexor brevis pollicis were paralyzed. 
The flexor longus pollicis, the thenar and 
hypothenar muscles were weak. 

Figure 11, a similar case, had a paralysis of 
all of the muscles supplied by the musculo- 
spiral nerve, the flexor carpi radialis, palmaris 
longus, the hypothenar muscles, pronators 
and abductor pollicis, and weakness in the 
biceps, the brachialis anticus, flexor carpi 
ulnaris, flexors sublimis and profundus digi- 
torum, interossei, lumbricales, flexor longus 
pollicis, and opponens pollicis. 

Tigure 12 is another somewhat similar case 
in which the supinators, extensors of the 
wrist, fingers and thumb, and all of the muscles 
supplied by the ulnar nerve and those of the 
median nerve, excepting the pronators and 
flexor carpi radialis, were paralyzed. The last 
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two muscles and the deltoid biceps and tri- 
ceps were weak. 

No case of isolated injury to the eighth 
cervical or first dorsal roots was observed, nor 
were any cases of pure inner cord injuries 
seen. Where the lower brachial plexus was 
injured, part of the middle plexus was included 
in thelesion. Axillary wounds produced a lesion 
commonly involving the ulnar and median 
nerves, at times, in addition, the musculo- 
spiral or the musculocutaneous, and rarely 
all of the peripheral nerves of the brachial 
plexus. The internal and lesser internal cuta- 
neous nerves rarely escaped. At times the 
injury occurred before the complete formation 
of the median nerve. 

In Figure 13 is illustrated an injury of the 
inner cord and middle plexus producing a 
paralysis of all of the muscles supplied by the 
ulnar nerve, the opponens pollicis, the short 
abductor of the thumb, the flexor longus 
pollicis, the palmaris longus, the flexor subli- 
mis digitorum, and flexor carpi radialis, and 
weakness of the pronators, extensors of the 
wrist and of the thumb. 

In Figure 14 there was a paralysis of all of 
the small hand muscles, the extensors of the 
fingers and thumb, the flexors longus and 
brevis pollicis, the flexors of the fingers, and a 
weakness in the triceps, extensors of the wrist, 
the pronators and palmaris longus. ‘The 
sensory loss occurred in the distribution of the 
eighth cervical and first dorsal segments only. 

The outer head of the median nerve rarely 
escaped some injury in these lesions, although 
usually complete paralysis did not result. 
Occasionally it was entirely spared, as in the 
following case (Fig. 15) in which a paralysis 
was seen in the small hand muscles, the exten- 
sor longus pollicis. Slight weakness was pres- 
ent in the flexors of the fingers and marked 
weakness in the extensors of the fingers and 
wrist. ‘The pronators and palmaris longus 
were spared. There was complete analgesia 
over the ulnar but none over the median dis- 
tribution. 

Axillary wounds produced lesions corre- 
sponding in behavior to peripheral nerve in- 
juries. The several nerves were injured in 
many combinations. Usually the ulnar and 
median, internal and lesser internal cutaneous 


were injured together. At times the musculo- 
spiral and rarely the musculocutaneous were 
likewise involved. 

Figure 16 illustrates a case with paralysis 
of all of the muscles supplied by the ulnar, 
median and musculospiral nerves. There was 
sensory loss over the internal and lesser in- 
ternal cutaneous nerves. 

Figure 17 illustrates a case in which the 
ulnar, median and musculocutaneous nerves 
were severed, and sensory loss was present 
over the internal and lesser internal cutaneous 
nerves. ; 

Figure 18 illustrates a case in which the 
ulnar and median nerves were severed and 
sensory loss occurred over the distribution of 
the internal and lesser internal cutaneous 
nerves. 

A few interesting observations may be 
made from the study of motor disturbances. 
Intravertebral root lesions occurred only 
when evidence of spinal cord injury existed. 
Paralysis of the latissimus dorsi and pectorals 
occurred more frequently when the primary 
cords were injured. The supinators frequently 
escaped in a lesion corresponding to the fifth 
cervical root. Lesions of completely formed 
nerves and of roots produced complete paraly- 
sis, whereas other lesions produced incom- 
plete paralysis. In middle plexus lesions when 
the median nerve was slightly injured the 
opponens pollicis seemed to be the most 
vulnerable muscle. 


SENSATION 

The sensory loss is rarely coextensive with 
the motor disability. It is not as reliable an 
index to the extent or severity of the injury 
as is motor loss. 

Soon after injury the sensory loss is quite 
extensive but it rapidly shrinks so that some 
months later the motor loss may be complete 
for a certain localization whereas little sensory 
loss may be found. At times complete sensory 
loss may be found and the motor disability be 
slight. This is particularly true of lesions of 
the inner cord. In the latter case, as has been 
found in ulnar nerve lesions, the sensory loss 
is often complete when but slight motor dis- 
ability exists. Sensory loss coextensive with 
motor paralysis was usually seen in lesions of 
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Fig. 20. 


Fig. 19 (left). Sensory loss in lesion of fifth cervical root. 
Fig. 20. Sensory loss in lesion of fifth and sixth cervical roots. 


the roots, as fifth cervical or fifth and sixth 
cervical (Figs. 19 and 20). 

The same condition was met with when the 
injury affected the fully formed peripheral 
nerves (Figs. 21, 22, and 23). 

Attention should be called to the fact that 
with the exception of root lesions and primary 
cord lesions the sensory loss consequent to 
injuries of the brachial plexus corresponded 
neither to a root nor a peripheral distribution. 

In upper plexus lesions, usually root or 
primary cord, the sensory loss corresponded 
closely to a root distribution. At times even 
when the biceps was not paralyzed there was 
an analgesia over part of the sixth cervical 
segment. In a lesion producing a paralysis of 
the deltoid, biceps and supinator longus 





Fig. 21. Sensory loss in ulnar and median nerve 


lesion. 


muscles, the sensory loss never extended to 
that part of the hand usually attributed to the 
sixth cervical segment. On the other hand, 
when in addition to the biceps the pronator 
radii teres was paralyzed, sensory loss was 
found over the radial side of the palm, includ- 
ing the index finger and thumb (Fig. 24). 
That this represented the sensory supply of 
the outer head of the median nerve is further 
supported by such cases as show, among 
other things, a paralysis of the muscles sup- 
plied by the median nerve, with the exception 
of the pronator radii teres alone or along with 
the flexor carpi radialis. Here sensation is 
unaffected over the radial part of the palm. 

In Figures 25 and 26, the former a lesion of 
the inner primary cord and the latter a lesion 
of the posterior and inner cords, the radial 
side of the palm was sensitive as well as the 
palmar surface of the thumb. It may be con- 
cluded, therefore, that the sensory area of the 
outer secondary cord of the brachial plexus 
is represented by the sensory distribution of 
the musculocutaneous nerve and that part 
of the median supplying the radial surface 
of the palm, the thumb and part of the index 
finger. This part of the median sensory supply 
would then correspond to the anterior division 
of the seventh cervical root (Fig. 27). 

The inner cord is represented by the sen- 
sory supply of the internal cutaneous, lesser 
internal cutaneous, ulnar and the median, with 
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Fig. 22. Fig. 23. Fig. 24. 


Fig. 22. Sensory loss in lesion of ulnar, median, musculospiral, and internal and 


lesser internal cutaneous nerves. 


Fig. 23. Sensory loss in lesion of ulnar median, mus¢ulocutaneous, internal and 


lesser internal cutaneous nerves. 


Fig. 24. Analgesia of thumb and index finger when pronator radii teres is 


paralyzed. 


the exception of the thumb, part of the index 
finger and radial side of the palm. 


COMBINED BRACHIAL PLEXUS AND SPINAL 
CORD LESIONS 

Brown-Séquard paralyses frequently occur- 
red as the result of gunshot injuries. It is to 
be expected that injury to the roots may 
occur on the side of the injury to the spinal 
cord. At times, however, there have been ob- 
served cases in which the symptoms, sensory 


Fig. 25. 


and motor alike, corresponded neither to a 
root lesion, an intramedullary or a peripheral 
nerve lesion (Gordon Holmes, 2). Such cases 
undoubtedly belong to the group described by 
Marie and Benisty (4). Immediately following 
a gunshot wound in the neck the injured man 
falls paralyzed in all extremities; within a few 
days function is recovered in one arm and leg, 
leaving a spastic paralysis of the lower extrem- 
ity on the side of the injury and a flaccid 
paralysis in the upper extremity, with a loss 





Fig. 26. 


Fig. 25. Preservation of sensation when pronator radii and teres alone, or as in Figure 26 


with flexor carpi radialis intact. 
Fig. 27. Sensory representation of outer head of median. 


Fig. 27. 
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lig. 28. Sensory loss in Brown-Séquard lesion of the 
spinal cord with ipsilateral brachial plexus injury. 


of sensation to pain temperature sense on the 
opposite side of the body, below the level of 
the lesion. The paralysis in the leg spon- 
taneously and often rapidly disappears, leav- 
ing a long lasting flaccid paralysis in the upper 
extremity which is due to a lesion of the bra- 
chial plexus. Often the wound of entrance is 
about the face, mouth or jaws and at times 
there occurred a paralysis of the seventh or 
twelfth cranial nerves. A paralysis of the 
cervical sympathetic was common. 

I found only to records of such cases, al- 
though I remember seeing a number of others. 
They exhibited a symptomatology and course 
peculiarly similar and a description of one 
will suffice. 

V. E. N., Pvt., 26th Infantry, was wounded July 
18, 1918. A gunshot wound had been received at the 
angle of the inferior maxilla with exit of bullet over 
the second cervical spinous process. He felt the 
missile strike him and was thrown into the air, 
falling, having at first tonic then a few clonic jerks 
in his extremities which were then paralyzed. He 
began to use his right leg 2 days later, then his right 


arm, and shortly after regained some power in his 
left leg. When admitted to U. S. B. H. No. 13, on 
September 19, 1918, he was able to perform all 
movements with the right lower extremity with good 
power. There was moderate weakness in the muscles 
of the left lower extremity, the flexors of the legs be- 
ing the weakest muscles. All of the muscles of the 
tight upper extremity were very weak. There was a 
paralysis of all of the muscles of the left upper 
extremity, with the exception of the deltoid, biceps, 
brachialis anticus, latissimus dorsi, pectorals, 
levator anguli scapula and serratus magnus, which 
were very weak. The deep reflexes in the lower 
extremities were increased and were greater on the 
left side. In the upper extremities they were absent, 
with the exception of the biceps. which was brisk on 
the left and normal on the right. The superficial re- 
flexes were absent on the left side and a Babinski 
was present. There was a Horner’s syndrome on 
the left side. There wasa hyperesthesia of the left 
side of the body below the second dorsal segment. 
There was an analgesia and a loss of temperature 
sense on the right side distal to the sixth cervical 
segment, and loss of sensation over the fifth, sixth, 
seventh and eighth cervical segments on the left. 


Particularly interesting are such cases in 
which the upper level of the contralateral 
analgesia is a number of segments below the 
residual sensory loss on the side of the lesion 
(Fig. 28). 

It has been assumed from astudy of Brown- 
Séquard paralysis that the fibers for pain 
and temperature senses require a number of 
segments for complete crossing in the cervical 
cord. The observation that these fibers cross 
more directly in the dorsal region points out 
the possibility that the sensory loss resulting 
from a brachial plexus lesion may be misin- 
terpreted as that due to a cord lesion. It is 
possible that the absence of a thoracic plexus 
has led to a more accurate interpretation of 
the crossing of protopathic fibers in this 
locality. 
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CALCULI OF THE SALIVARY GLANDS AND DUCTS 


By GUY R. HARRISON, D.D.S., RicimMonp, VirGINIA 


McGuire Clinic 


ALCULI of the salivary glands and 
ducts are of interest because of their 
infrequency, because of the difficulty 

and the importance of making a diagnosis of 
their presence, and, finally, because of the 
gratifying results that invariably follow their 
timely and proper removal. 
OCCURRENCE 

Nearly all writers on the subject of salivary 
concretions with the exception of Garretson, 
the father of oral surgery, regard their 
presence as unusual. In Garretson’s opinion 
“The existence of salivary concretions in the 
ducts, particularly the whartonian, is not at 
all infrequent; indeed, they are occasionally 
to be met with in the substance of the glands 
themselves.’’ A careful search of all available 
literature from 1825 to the present time 
results in the finding of only 375 cases. If 
salivary stones are as common as Garretson 
would have us believe, it is singular that so 
few cases have become a matter of record. 

These calculi occur more frequently in 
males than females and they appear at all 
ages; apparently they are found as often in 
the young as in the old. Burdel (3) reports a 
case of a stone in the sublingual duct in an 
infant 3 weeks of age. This stone must have 
been present or in the making at birth. 

Salivary stones vary in size from that of a 
pin point (Fig. 1) to one removed by Garret- 
son that measured one and one-eighth inches 
in length and two inches in circumference. 
The calculi formed within the substance of a 
gland are invariably larger and more irregu- 
lar than those found in the ducts (Fig. 2). It 
has been observed that the majority of the 
stones that give clinical signs are small. 

Salivary concretions are usually single, yet 
multiple stones have been reported especially 
in connection with the parotid gland (Fig. 
3). Noehren (6) cited a case in which fourteen 
stones were removed from the parotid duct 
at one operation. Equally interesting is a 


statement by Hanszel (5) that in “‘only one 
case have calculi been found in more than one 
gland or duct in the same person.”” Garretson 
refers to a case ‘“‘in which the glands of either 
side were found stuffed with calculi.” 


LOCATION 


In about two-thirds of the reported cases, 
stones were found in the submaxillary gland 
or duct, about 20 per cent were found in the 





ig. 1 (left, above). Small calculus in parotid duct. 

Fig. 2 (right, above). Calculus in submaxillary gland. 
Larger than most salivary calculi and very irregular in form. 

Fig. 3. Three calculi in masseteric portion of parotid 
duct. 
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Vig. 4. Excised submaxillary gland which has been 
incised and probe placed in duct. Arrow points to a small 
calculus. In such cases the calculus acts as a ball valve. 
Roentgen-ray findings were negative. 


parotid gland or duct, and a much smaller 
number in the sublingual gland or duct. 


COMPOSITION 

Chemical analyses have been made fre- 
quently. The following by Prouzerque (8), 
while high in calcium phosphate may be taken 
as an example: ‘‘Calcium phosphate about 
60 to 65 per cent, organic matter about 25 
per cent, calcium carbonate about 6 per cent, 
traces of iron, magnesium, etc.’’ Theories as 
to salivary stone formation will not be dis- 
cussed in this paper, but it may be said in 
passing that the available data confirms the 
dictum of Prinz (7) that “all concretions 
formed in the animal body are dependent upon 
an inanimate nucleus as a starting point.” 


SYMPTOMS AND DIAGNOSIS 


Symptomatically, patients affected with 
salivary stone may be divided into three 
groups: 

Group 1. Patients who upon eating foods, 
particularly those with an acid reaction, ex- 
perience pain and swelling in the region of the 
involved gland or duct. In this group the 
stone is usually small and acts as a ball 
valve (Tig. 4). 

Group 2. Patients who may or may not 
present a history of recurrent swelling, but 
who suddenly experience pain and swelling in 
the region of a salivary gland with an eleva- 
tion of temperature. In these cases a chronic 
inflammatory condition is present in the 
involved gland (Fig. 5). 

Group 3. Patients who present a board- 
like swelling which fixes the tissues over the 
involved gland or duct. If the submaxillary 


or sublingual gland is involved the swelling 
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Fig. 5. Calculus in submaxillary gland above mylohyoid 


muscle. Illustrates the need for more than one roentgen- 
ogram made in different positions. From roentgenogram 
made in usual position, A, area to which arrow is pointing 
might be an area of increased calcification within mandible, 
B, shows mass situated not in mandible but in soft tissue 
between mandible and the midline of body. Also see 
Vig. 9. 


also fixes the floor of the mouth. Often there 
is present the much dreaded cellulitis of the 
neck, which may be followed by suppuration. 

The earliest and most classical symptom in 
the majority of cases is the so-called salivary 
colic of the French, which is produced by 
the retention of saliva and is accompanied 
with varying amount of pain and discomfort. 
This condition is brought on by taking food, 
particularly such as stimulates the secretion 
of saliva; or it can be brought on by the 
administration of sialogogues. 

Salivary stones without infection may exist 
for years with no attending symptoms. 

’atients may be conscious of the presence of 
a hard mass. There may be marked dyspha- 
gia and dysphonia, especially in the acute 
suppurative cases. When the submaxillary 
gland is involved, there is often severe pain 
in the tongue. In many cases the only 
symptom is the presence of pus at the duct 
orifice. Patients often seek relief for infections 
believed to be due to the teeth, and at times 
it is very difficult to differentiate infections 
of dental origin from a suspected stone. 
Stenosis from any cause and foreign bodies 
other than stones, will give many of the clini- 
cal signs of stones. 

Probing a suspected duct is advised by 
many, but experience leads the writer to 
doubt its value and it may do harm by pro- 
ducing a perforation. When a positive diag- 
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Fig. 6. Enlargement of the parotid gland due to syphilis. 

Fig. 7. Branchial cyst. May be mistaken for cystic 
growth of submaxillary gland. 

Fig. 8. Chronic low grade infection of parotid gland 


nosis can be made by probing the duct the 
stone can nearly always be palpated intra- 
orally or by a combined intra and extra oral 
palpation. It seems that far more valuable 
information may be obtained by the method 
suggested by Blair (1) of puncturing with a 
strong hypodermic needle attached to a syr- 
inge, with which the tissues are infiltrated 
with an anesthetic solution, as the needle is 
slowly passed through them. 

Brown (2) reports a case of obstruction of 
the parotid duct orifice due to scar tissue 
produced in a patient who had a habit of 
biting the cheek. ‘This illustrates the fact 
that a definite history of an injury preceding 
an attack of salivary colic can be obtained in 
some cases. Acute cases may easily be in- 
correctly diagnosed as lymphadenitis. In 
patients who have had many acute attacks, 
especially with suppuration, malignancy is 
often suspected. In addition to the other con- 
ditions that should be considered, a differen- 
tial diagnosis must be made between enlarge- 
ments of the salivary glands due to syphilis 
(fig. 3), tumors, congenital cysts (Fig. 7), 
actinomycosis, all inflammatory lesions (Fig. 
8), epidemic and postoperative parotitis, areas 
of increased calcification in the mandible 
(Fig. 9), and pseudohypertrophy or Mikulicz’s 
disease. 


~s 


Fig. 8. 
which rarely ever suppurates. Often seen in children and 
may give symptoms simulating the presence of a calculus. 
In these cases, roentgen-ray treatment has given the best 
results. 
THE ROENTGEN-RAY 

Naturally the roentgen-ray is thought of 
immediately as a diagnostic aid, but in a cer 
tain percentage of cases salivary stones can- 
not be demonstrated by this means of exam- 
ination. Positive information can be obtained 
by the use of the roentgen-ray in about 75 to 
80 per cent of the cases, and then only by 
careful and repeated examinations. ‘This is 
not due to the fact that these stones are not 
radiopaque, but rather to their being un- 
usually small. Furthermore, the anatomy of 
the parts involved is such that it is with 
difficulty the shadows of the superimposed 
structures can be thrown off the area of the 
stone. Again the amount of tissue which the 
rays have to penetrate to reach the plate is 
so great, that, if sufficient penetration is given 
to get through, the shadow of the stone is 
frequently obliterated. 

TREATMENT 

The treatment is obvious, namely, removal 
of the stone. If situated in the sublingual 
duct or gland, the anterior two-thirds of the 
submaxillary duct or the buccal portion of the 
parotid duct, they can be extracted without 
external deformity by an intra-oral incision. 
If they are located in the masseteric portion 
of the parotid duct, the parotid gland, the 
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lig. 9. 
tion about the mandible. 
the case. 

lig. to. 


Fig. 10. 


Three calculi located in deep portion of parotid gland. 


Fig. 11. 


Illustrates method of determining location of areas of increased calcifica 
In, A, mass appears to be mandible. B, shows this to be 


On account of 


their location and the slight symptoms patient having operation was not advised. 
This case is not included in the 27 reported in this paper. 


Fig. 11. 


posterior third of the submaxillary duct or 
the submaxillary gland, an external incision 
is desirable. If stones are situated in either 
the sublingual or submaxillary gland, extir- 
pation of the gland is indicated. In order to 
lessen the possibility of a salivary fistula, 
gland removal is advisable in some cases of 
salivary stones located in the ducts and espe- 
cially when an inflammation of the ducts and 
glands is present. 

One case of the series reported in this paper 
had a submaxillary fistula following an abscess 
due to the presence of a stone. This is of 
interest because Roberg (g) in an excellent 
article states that he found no record of a 
salivary fistula due to stone other than of the 
parotid gland or duct. 

After removing the submaxillary or the sub- 
lingual gland the wound should be closed and 
the line of the incision kept moist for 48 hours 
or more. This procedure avoids the use of 
drains and as a result one is able to secure a 
neater scar. 

When the stone is located in a duct, fixation 
of the stone with hypodermic needles before 
cutting down on it aids greatly in the removal. 
Many stones are rough and bound down with 
tissue strands which add to the difficulty of 
the operation. In such cases, careful and 
painstaking dissection should be employed. 
No effort should be made to grasp a stone and 
forcibly extract it, since it will most surely 


Calculus in sublingual gland. 


TABLE I. STATISTICS IN 27 CASES IN WHICH 


OPERATION WAS PERFORMED 


Gland and side involved Sex Roentgen-ray findings 


Men 6 
Women 4 


Parotid gland 3 cases Positive in 8 cases. 
Parotid duct 
Right side 5 
Left side 5 
Total 10 


7 cases 
So per cent 


Submaxillary gland 


5 cases} Men 11 | Positive in 13 cases. 
Submaxillary duct 
10 cases} Women 4 
Right side 11 80.6 per cent 
Left side 4 
Total 15 


Sublingual gland 
I case 
Sublingual duct +: case 
Left side 2 
Total 2 


Positive in both cases. 


Men. 


100 per cent 


Total cases 27. 
equal 81.4 per cent. 


Positive roentgen-ray findings in 22> 


be crushed, thus increasing the difficulty of 
removal. A good method is to pass a spoon 
curette beneath the stone and dissect upon it. 
It is considered best not to operate upon an 
acutely infected case unless suppuration is 
present; but instead to put the patient on a 
liquid diet without fruit juices, to apply ice 
packs locally, and to give repeated smali doses 
of atropine. If suppuration is present and 
sepsis threatens, drainage of the cervical 
tissue planes and lymph spaces is indicated. 
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Fig. 12. Fig. 13. Fig. 14. 


Fig. 12. Calculus in parotid gland. Note cyst in body of mandible. 
Fig. 13. Calculusin parotid gland. ‘To demonstrate this calculus it was necessary 


to make a large number of roentgenograms. 


Fig. 14. Calculus located in submaxillary gland beneath mylohyoid muscle. 


DANGER TO NERVE SUPPLY 

Incisions made over the submaxillary duct 
intra-orally may sever the lingual nerve; those 
made into the parotid gland or duct externally 
may injure the seventh nerve. If in approach- 
ing the submaxillary gland externally the 
incision is made too high or too far forward, 
it may cut the branch of the seventh nerve 
supplying the depressor muscles of the angle 
of the mouth. Because of the possibility of 
injuring the motor nerves all incisions should 
be located with great care. Carter (4) reports 
an interesting condition after operation upon 
one submaxillary gland in which there fol- 
lowed a sympathetic involvement of all other 
salivary glands except the parotids. 

It is advisable to remove stones regardless 
of whether they are producing symptoms, since 
they are always a source of potential danger. 

CONCLUSIONS 

1. Salivary calculi, though uncommon, are 
not rare, and are always of clinical significance. 
A series of 27 cases is here reported. 

2. The condition occurs at all ages, and may 
affect any of the glands; the submaxillary is 


most often involved. The stones are usually 
single but may be multiple. : 

3. The symptoms are local and due to ob- 
struction to salivary outflow. If secondary 
infection occurs, there is an accentuation of 
local symptoms together with certain con- 
stitutional manifestions which at times may 
become quite serious. 

4. A presumptive diagnosis is fairly easily 
reached, but requires certain important differ- 
entiations. A specific localization of the cal- 
culus is often very difficult, but at times 
necessary, and is dependent largely upon a 
carefully developed X-ray technique. 

5. Treatment is surgical. 
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AND URATIC 
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URIC ACID 
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ACID 


By EDWIN BEER, M.D., F.A.C.S., New York 


From the Surgical Service of the Mt. Sinai Hospital 


NE of the most serious pitfalls in 
making a diagnosis encountered by the 
surgeon, internist, or radiologist is the 

failure to recognize uric acid stones and to 
interpret correctly the clinical picture as- 
sociated with such stones or with showers of 
uric acid crystals. This problem has _in- 
terested us for many years and in repeated 
publications and discussions, references have 
been made by me and by members of my 
staff to the difficulties of diagnosis and to the 
hope that by more elaborate study in each 
case these conditions may be recognized. 
When the problem first presented itself, 
we were chiefly interested in the diagnosis of 
stones in the urinary bladder, and we called 
attention to the fact that the cystoscopic 
examination was of infinitely more value in 
recognizing these stones than were roent- 
genograms taken with the old fashioned X-ray 
apparatus prior to the introduction of the 
Bucky screen. At that time I called attention? 
to the frequent presence of ammonium urate 
stones in the bladder, especially in prostatics 
with clear urine, and to the regularity with 
which the older X-ray machines missed these 
stones which were regularly seen with the 
cystoscope. In a further study of this problem 
one of my staff found that of 57° cases of 
vesical calculi, 61 per cent of the X-ray 
pictures were negative for stone and in these 
cases the chemical analysis of the stones 
showed ammonium urate. 

When the problem is transferred to the 
upper urinary tract, where uric acid stones 
and uratic stones occur with some frequency, 
the recognition of these stones becomes a 
most important study for the surgeon and the 
recognition of uric acid showers producing all 
the symptoms of a stone becomes equally im- 
portant. The failure to recognize the presence 
of such conditions undoubtedly may have led 
to many erroneous interpretations in the past, 


J. Am. M. Ass., 1913, Oct. 11. 


tRead before the Genito-Urinary Section, New York Academy of Medicine, March, 1926. 


among which might be mentioned only such 
diagnosis as colics due to angulations or kinks 
in the ureter, to strictures of the ureter, and 
the like. 

Prior to the introduction of the Bucky 
screen it was almost impossible to get a 
picture of these stones on the X-ray plate or 
film, but with the marked improvement as a 
result of the introduction of this remarkable 
aid, many stones, if they are sufficiently large, 
even though composed almost exclusively of 
uric acid or urates, will throw a faint shadow, 
and in the urinary bladder with the Bucky 
diaphragm we now get almost regularly 
faint stone shadows when this type of stone is 
present. When, however, the stones are 
situated higher up in the ureter and kidney 
where they often are much smaller, even this 
improved technique fails to demonstrate the 
presence of the offending foreign body. In the 
few years that preceded the introduction 
of the Bucky screen, many of us tried to 
render such translucent stones opaque to the 
X-ray by coating them or attempting to coat 
them with opaque materials such as argy- 
rol and the like.* Some men, particularly in 
Germany, for example Kuemmel, thought 
that in this way they could regularly make a 
translucent stone appear as an opaque one. 
In a more or less recent edition of a large 
surgical compendium published in Germany, 
Kuemmel makes the rather broad statement 
that all stones can be shown by the X-ray, 
and that statement was made before he could 
have had the benefit of the Bucky diaphragm. 
J. Israel, 1925, reports that he almost always 
gets positive shadows in his X-ray studies 
and that more mistakes are occasioned by the 
finding of extrarenal shadows than by failure 
to get positive shadows. 

In our hands, these methods of making 
non-opaque stones opaque by coating them 


3 We are indebted to Dr. S. Bookman and his staff (Mt. Sinai Hospital 
Chemical Laboratory) for all our analyses. 
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Case 2. I. L. 
gram showing large filling defect caused by one large, 
144 by 2 centimeter, stone and numerous small stones of 
uric acid 


Routine’X-ray negative. Pyelo- 


Fig. 1. 


have almost always failed, so that it has been 
necessary to seek other means of making 
possible the recognition of these stones. One 
need only study the chemical analyses of a large 
series of these stones to realize the importance 
of the condition.' In looking over H. Morr?’ 
Surgery of the Kidney, | find that in an analysis 
of 77 stones, he states that 22 per cent showed 
uric acid composition. Several years ago I 
published an analysis of a series of stones in 
which I found that the number of uratic and 
uricacid stones in the upper urinary tract was 
approximately 11 per cent. Recently I have 
had Dr. L. Mann make a study of the kidney 
stones which have been removed in our clinic 
during the past 4 years. He reports that 
of a total of 136 cases, about 1o per cent 
showed almost pure uric acid with or without 
urates, frequently associated with traces of 
magnesium phosphate, calcium phosphate, 
calcium oxalate, calcium carbonate, or cal- 
cium and magnesium phosphate. 

It is evident, therefore, that the problem 
is a very serious one and that if we rely upon 
the negative X-ray findings—the amount 

1 For several years I tried to coat these stones by producing an arti 
ficial phosphaturia which I hoped would make an opaque mantle, but up 


to date I have failed though the artificial phosphaturia was readily pro- 


duced. 


AND URATIC 


STONES IN 


THE KIDNEY 





lig. 2. Case 3. A. W. Routine X-ray negative. Pyelo- 
gram showing filling defect due to uric acid stone. 
of phosphates, carbonates, etc., in these 


stones is usually so small that it does not 
suffice to throw a shadow— we are running the 
risk of making an error in diagnosis in ap- 
proximately ro per cent of the patients with 
kidney stone who come to us for relief. In 
England, apparently, the incidence is much 
higher, which is probably due to the dietary 
differences that exist between the two peoples. 

I desire to call attention in this paper to a 
series of cases which has come to operation and 
in which the diagnosis has been proved, but 
before doing so, I would refer to 4 cases of a 
similar character reported by my colleague, 
Dr. A. Hyman, in the /nlernational Journal of 
Surgery, March, tgtg. In this paper Hyman 
reported 4 cases in which the X-ray findings 
were negative and in which the stones were 
composed chiefly of ammonium urate and 
were recovered either by operation or removed 
at autopsy. In the present series, most of 
them very recent cases, I report six more cases 
of uric acid calculus in the kidney in which the 
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diagnosis was made by a combination of all the 
usual methods of examination in addition to 
the demonstration of a filling defect in the 
pyclogram of the diseased kidney, and usually 
confirmed by obtaining a positive scratch mark 
on a wax whale-bone bougie passed into the 
offending organ. 


Caster. Mrs. U., female, age 55 years, had had 
several attacks of renal colic on the right side. 
During these attacks on two occasions she passed 
stones. Prior to coming to me she was subjected to 
X-rav examination and the diagnosis of possible 
stone in the lower right ureter was made. The 
kidneys showed no stones. The patient at the 
time complained of pain low down in the right 
iliac fossa and of hamaturia whenever she walked 
in the streets. She was referred to me for oil in- 
jection of the right ureter to assist the passage of 
this suspected stone. On several occasions the ureter 
was dilated and oil was injected, but no- stone 
passed. Some time after the third oilinjection the 
patient passed a number of small stones without any 
colic, but despite the passage of the stones which 
chemically showed uric acid and urates, the patient 
continued to bleed rather profusely whenever she 
walked in the streets. Whenever the patient was 
cystoscoped no bleeding was detectable, even though 
the bladder contained at the beginning of the 
examination wine colored urine. With a catheter in 
the right pelvis, after obtaining a flow of clear urine, 
manipulation of the catheter induced bleeding, which 
suggested, together with the history of right sided 
colics, that the patient had a lesion in the right 
pelvis. On one occasion a wax bougie was passed 
into this pelvis and a definite scratch was made on 
the bougie. In the lower ureter on the right side 
there was no positive scratch mark and roent 
genograms with catheters in position showed that 
the shadow in the lower pelvic ureter was extra 
ureteral. A pyelogram of the right kidney pelvis 
showed a filling defect or a thinning of the bromide 
shadow. From all these data, the conclusion was 
forced upon us that the patient had a uric acid, 
non-opaque stone in the right: pelvis, and that the 
stone was causing the colics and the hamaturia. 
Before operating upon her, on another occasion four 
wax bougies were passed into the right pelvis one 
directly after the other, and much to our surprise no 
scratch mark was obtained. Nevertheless, in view 
of the positive scratch marks obtained on one oc- 
casion, the induction of active bleeding in the right 
kidney, by ureteral catheter manipulation, the ap- 
parent filling defect in the pyelogram, the history 
of bleeding on exercise, and the fact that the 
patient had previously passed calculi of uric acid 
composition, operation was advised with a diag- 
nosis of uric acid stone in the right kidney pelvis. 
After removing the stone by pyelotomy, because of 
the technical difficulties | was compelled to do a 
nephrectomy, and on opening the pelvis I found 
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that there was an ulcer in the lower part of the pelvis 
against which the flat uric acid stone! was rubbing 
with two sharp points whenever the patient was in 
the vertical position. The stone is about the size of a 
nickle and is rather flat. The kidney in addition 
showed extensive uric acid infections in the papille 
such as one sees in the kidneys of newborn children. 

Case 2. Mr. L., age 46. His chief complaints were 
abdominal pains which had been present for 3 to 4 
weeks. He had, however, had hematuria 8 years 
before. The attacks of hematuria had been repeated 
without definite urinary symptoms. Several months 
prior to admission he had had severe right lumbar 
pain, which radiated to the scrotum, but was not 
associated with urinary symptoms. Three to four 
weeks prior to admission he developed urgency and 
passed bloody urine for several days. Physical 
examination was negative. The urine contained a 
trace of albumin, red blood cells, and his blood 
chemistry was normal, the uric acid being only 3.5. 
The phthalein output was 28 per cent in 2 hours. 
The cystoscopic examination showed a slight 
cystitis. There was good indigocarmine excretion 
from the left kidney, but none from the right. 
There was no obstruction to the passing of the 
catheter and no evidence of retention in the pelves. 
Both kidney specimens contained a few white 
blood cells and many red blood cells. The urea on the 
left side was 1.2 per cent and on the right side 0.6 per 
cent. By manipulation of the catheter, it was im 
possible to induce bleeding in the right pelvis, which 
was the side in which we suspected the presence of 
stone. 

Prior to the above cystoscopic examination, 2 
complete genito-urinary X-ray picture had been 
taken and no evidence of a calculus could be dis 
covered. Subsequent to cystoscopy a pyelogram 
was made of the right kidney and the kidney pelvis 
was found to be enlarged. There was no evidence of 
a calculus before the filling, but after filling the 
pelvis we found a large defect occupying the pelvis 
(lig. 1) caused by a large stone. The pre-operative 
diagnosis, therefore, was either uric acid stone or 
stones in the right kidney pelvis or possibly a papil 
lary tumor of the pelvis causing a filling defect. By 
pyelolithotomy the large stone was removed from 
the pelvis and during the manipulations distinct 
crepitation was felt. This was due to the fact that 
in addition to the large stone there were several 
small stones within the pelvis. The large stone was 
brown in color and the smaller stones were slightly 
lighter in color. During the operation one of the 
small stones slipped into the dilated ureter and was 
recognized by probing the ureter. It was milked 
back into the pelvis and removed. In all, this 
patient had five stones in his kidney, none of which 
could be seen by the X-ray, even with the Bucky 


diaphragm. The chemical analysis of these stones 
showed uric acid. 
Case 3. Mrs. W., age 32. Twelve years prior to 


our seeing her she had had an appendix operation. 


1 Chemical analyses showed uric acid, 
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Fig. 3: (left). Case 4. 


Fig.4. Caseq4. S.R. 
of uric acid which makes the large defect. 


About 6 months before entering the hospital she had 
severe pain in the right flank which did not radiate, 
and she had burning over the bladder, associated 
with hematuria and frequency. The attack lasted 
1 week. The physical examination again was 
negative as far as the genito-urinary tract was con- 
cerned. X-ray taken prior to cystoscopy showed 
no calculi in the genito-urinary tract. The cystos- 
copy of the bladder showed mild trigonitis, no 
obstruction, and no retention in the pelves. The 
right kidney secreted clear urine, but the indigo- 
carmine concentration on the right side was slightly 
less than on the left. The urea output on the right 
side was o.6 and on the left side 0.4. There was no 
evidence of infection in either kidney. The phthalein 
output was 35 per cent in 2 hours, and the blood 
chemistry was normal. No tubercle bacilli were 
found in the urine, and no scratch mark was made on 
the wax bougie passed into the right kidney. 
As no diagnosis had been reached, the patient was 
discharged and advised to return during an attack 
of hematuria. When she was re-admitted she was 
re-examined completely, and on two occasions in the 
right kidney a scratch mark was made in the bougie. 
A pyelogram taken at this time showed a filling 
defect (Fig. 2) in the kidney pelvis, and with the 
diagnosis of a uric acid stone in the pelvis of ‘the 
right kidney a pyelolithotomy was done and the 
stone removed. The chemical analvsis of this stone 
showed almost pure uric acid with small amounts 
of calcium and magnesium and ammonium phos- 
phate. 

Case 4. Mrs. R., 34 vears of age. Complained of 
pain in the left lumbar region and left flank. Two 
years prior to admission she had had left renal colic 
radiating to the genitalia, associated with nausea 
and vomiting. She had had hematuria for 2 
or 3 days. The colic recurred about six times 
without bleeding. However, she developed frequency 
and urgency, and occasionally dysuria. For the 


S. R. Routine X-ray shows faintest shadow which has 
been outlined to make it clearer, 3 centimeters by 114 centimeters, shaped like an 
arrowhead behind and under the twelfth rib on left side. 


Pyelogram showing almost empty pelvis due to large stone 


last six months she has had aching pain in her right 
flank. On physical examination the patient was 
found to have no costovertebral tenderness, the 
phthalein output was 45 per cent, the blood pressure 
was 120-80. She had had an X-ray examination 
outside (Fig. 3) and the faintest shadow was seen 
in the region of the left kidney pelvis. Control 
X-rays at Mt. Sinai Hospital showed a similar faint 
shadow less distinctly and only on one of the films. 
Cystoscopy showed a normal bladder with slight 
cedema and redness about the left ureteral orifice. 
The indigocarmine output on the right side was 
good, none on the left side. ‘The urea was 2.5 per 
cent on the right side and 0.4 per cent on the left. 
No uric acid crystals were found in the urine. Both 
specimens were sterile and the patient’s blood 
chemistry was normal, the uric acid being only 
2.5. A left pyelogram was taken which showed 
a distinct filling defect in the left kidney pelvis with 
dilation of the calyces. A wax bougie was passed and 
was definitely positive. A large stone was removed 
from this patient’s left kidney by pyelolithotomy, 
and the chemical analysis of this stone showed uric 
acid with traces of ammonium urate and calcium 
urate (Figs. 3 and 4). 

CAsE 5. Mr. F., 40 years of age, had no com 
plaints but was told by a life insurance examiner 
that he had blood in his urine. According to his 
history, in recent months he had at _ times 
passed brown colored urine. He had no pain on 
either side, but on X-ray examination a small 
shadow was seen in the left lumbar region which 
might very well have been a kidney stone. He was 
again subjected to X-ray examination, at Mt. 
Sinai Hospital, and this same shadow which had been 
picked up outside of the hospital in an X-ray 
picture was seen in our pictures and corresponded 
to the lower calyx of the left kidney. Cystoscopic 
examination showed good indigocarmine excretion 
on both sides. There was no obstruction in the 
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Fig. 5 (left). Cases. J. F. 


Kig.6. Cases. J. F. 


X-ray cathetersin both ureters. Small stone shadow 
in pelvis of left kidney with faint extension into lowest calyx. 


Same case with pyelogram of left kidney showing extensive 


irregular defect in lowest calyx caused by several uric acid stones, one of which had a 


coating containing calcium. 


ureters and no retention in the pelves. On manip- 
ulating the catheter in the left pelvis, some bleeding 
was induced. The urine from both sides was clear 
except for the blue dye, and the urea concentration 
was slightly stronger in the left specimen than in the 
right. Both specimens contained no pus and were 
sterile. A wax bougie was passed up the left ureter 
and a questionable scratch mark obtained. A 
pyelogram was made (Figs. 5 and 6) and a very 
extensive filling defect was found in the lower calyx 
and pelvis of the left kidney. The size of the filling 
defect was out of all proportion to the size of the 
putative stone shadow seen in the previous pictures, 
and the question arose as to whether the patient 
had a uric acid stone in his left kidney or a partially 
calcified pelvic papillary growth. A nephrotomy 
was done, and the stones easily located in the 
anterior convexity of the lower pole. Three good 
sized stones were removed through the incision. 
The largest stone was about 1.25 inches by 1 inch 
in diameter and looked like an enormous tooth with 
root-like prolongations. ‘The other two stones which 
lay deeper in the calyx were about the size of a 
garden pea. The chemical analysis of these stones 
showed almost pure uric acid and in the mantle 
small amounts of calcium (Figs. 5 and 6). 

Case 6. Mr. N., age 62 years, entered the hospital 
complaining of cramplike pains in the umbilical 
region, radiating to the right side and occasionally 
to the right lumbar region. The pain first appeared 
three years ago and came on in attacks which 
lasted 10 or more hours. These attacks occurred 
first a few times a month, more recently two or 
three times a day. During the last 3 months he 
has noticed blood in the urine after the attacks and 
he has had frequency of urination. He had been 


operated upon previously for appendicitis and for 
gall bladder trouble, but the operating surgeon 
apparently had found no gall stones. It is very 
possible, in view of the subsequent events, that both 
these operations were superfluous. On_ physical 
examination nothing abnormal was detected. His 
wine contained a few pus cells, some red cells, a 
trace of albumin. The phthalein output was 65 
per cent in 4 hours. His blood chemistry was nor 
mal, uric acid being only 2.5. His blood pressure was 
160-80. X-ray examination of the genito-urinary 
tract showed nothing abnormal. There was no 
obstruction in either ureter. The indigo output on 
both sides was fair. The capacity of the right 
pelvis was 15 cubic centimeters. The urea output 
on both sides was equal, and no pus was present in 
either specimen. A pyelogram was made of the 
right kidney and a defect of 1 centimeter by 2 
centimeters was seen in the pelvis of this kidney 
(Fig. 7). As there was some doubt as to whether 
this might be an air bubble, a second pyelogram was 
taken a few days later which showed a shadow 
of the same shape as previously demonstrated, but 
now in the lower calyx of the right kidney. On two 
occasions a wax tip bougie was passed into the right 
kidney and each time a scratch mark was obtained. 
With a diagnosis of a uric acid stone in the right kid- 
ney, a pyelolithotomy was doneand a stone, oval in 
shape. about rcentimeter by 2 centimeters was re- 
moved without any difficulty. The chemical analysis 
of this stone showed uric acid withtraces of calcium 
phosphate (Figs. 7 and 8). 

From these studies it will be seen that real, 
sizable stones of the composition that fails to 
show a shadow in the X-ray film are not at all 
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Fig. 7 (left). Case 6. J. N. Routine X-ray negative, but in pyelogram small 
ovoid defect due to uric acid calculus. 
Fig. 8. Case 6: J. N. Second pyelogram showing uric acid stone in lower calyx 
producing defect in filling. vs 


infrequent in the upper urinary tract, and it is 
only by the most careful methods of study that 
they are recognized. Many of these patients 
seem to have sufferedalong time and the oft- 
repeated pains or colics are frequently as- 
sociated with hamaturias. ‘The most valuable 
objective diagnostic criteria are a diminished 
output of indigocarmine, a positive scratch 
mark, and a defect in the pyelographic filling 
of the pelvis on the side of the stone. 


URIC ACID SHOWERS 


Turning to the question of uric acid showers 
which produce a clinical picture very similar 
to that produced by kidney stones—-typical 
colics on one or both sides, usually with the 
presence of red blood cells in the urine--we 
come to a condition which the older prac- 
titioners, who allowed urine specimens to 
stand, regularly recognized and which the 
modern practitioner regularly fails to recog- 
nize because he is looking for more tangible 
sources of trouble. In these patients, as just 
intimated, there may be no evidence of uric 
acid in the voided specimen at the time of its 
passage and microscopically only red blood 
cells or a few pus cells may be seen. On 
standing, however, in a preferably sterile test 
tube such urine will precipitate smaller or 
larger crystals of uric acid which adhere to the 


sides of the test tube, and when the tube is 
shaken the crystals will drop to the bottom 
and produce the typical brick dust appearance. 
The reason these crystals are thrown out in 
passing down the ureter is probably to be 
found in the fact that all the urine in these 
cases contain an excess of uric acid which is 
held in solution not by the water or fluid 
content of the kidney excretion but by the 
colloids which are present in the urine. When 
these colloids, for some reason or other, shake 
out the crystals a typical attack of renal coli: 
takes place and the patient presents the 
picture of a typical kidney or ureter stone. 
The reason that the freshly voided specimen 
shows no evidence of the uric acid is that these 
colloids are in part reversible, which means 
that they reverse and again redissolve the 
uric acid which had been precipitated in the 
ureter, so that when the patient voids, the uric 
acid is in solution once more. On several 
occasions I have been able to obtain in this 
way in catheterized ureter specimens a pre 
cipitation of uric acid crystals from the side 
on which the pains had been, while from the 
opposite side no such precipitation in the 
catheterized kidney specimen has taken place. 
I have recently studied a case of this sort in 
which the urine from the right kidney was 
full of uric acid, whereas the urine from the 
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opposite kidney precipitated no uric acid. Not 
so very long ago, perhaps 4 or 5 years, a 
patient with repeated attacks of right sided 
kidney colic who had been under treatment 
for 8 or g months presented this same phe- 
nomenon, and while the left kidney specimen 
precipitated no uric acid crystals, the right 
specimen, on standing in a sterile test tube 
precipitated large numbers of such uric acid 
crystals. This patient was placed on a low 
protein diet with no meat and he has been 
free from the attacks of colic, which had been 
bothering him almost daily for 8 months prior 
to the recognition of the underlying cause of 
his symptoms. The only way in which a 
definite diagnosis can be made is to allow the 
urine, preferably catheterized urine, to stand 
from 24 to 72 hours in a sterile test tube. 
Ixamination of the specimen, if positive, will 
show the typical brown crystals adhering to 
the glass, and when the test tube is shaken 
the crystals fall to the bottom in a cluster. 
The microscopic or chemical tests are rarely 
necessary to identify these crystals after one 
is initiated. The blood chemistry so far as the 
uric acid content is concerned has been of 
little value as diagnostic evidence. 

It will be evident to any one who makes a 
careful study of his cases that the condition 
is a very common one and simulates very 
closely that found in many cases of kidney 
stone as well as in many of the reported cases 
of so-called strictures of the ureter and kinking 
of the ureter. I have repeatedly found this 
condition, first on one side and then on the 
other, and that even though a most careful 
X-ray and cystoscopic study is made, it is 
impossible to diagnose the condition except 
by allowing the urine to stand. We are then 
able to recover from either the kidney speci- 
mens or the catheterized bladder specimens 
quantities of uric acid crystals 1 to 3 days 
after the collection of the urine. Some of these 
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specimens are so highly acid that they remain 
for months in a sterile test tube without 
putrefaction. I have one test tube of urine 
from a patient who has been going the rounds 
of innumerable offices for years to find the 
cause of her trouble, which apparently was 
due to uric acid showers. This particular 
specimen, apparently because of its high acid. 
ity,is still sweet, unputrefied, after 8 months. 

Occasionally, though very rarely, on making 
a cystoscopic examination, after such an 
attack one sees the uric acid crystals in the 
floor of the bladder. In such instances, the 
cystoscopic examination apparently was made 
at a time before the colloidal reversal had had 
a chance to take place. 

The whole question of uric acid showers is 
a most practical one and important one. 
Naturally, I will not go so far as to say that all 
patients whose urine precipitates uric acid 
on standing have had in the recent past 
attacks of ureteral or kidney colic. ‘That 
would be as ridiculous as some other extraor- 
dinary claims that have been spoken of in 
connection with strictures of the ureter. 
However, I believe that I am justified in 
saying that in patients in whom the X-ray, 
cystoscopic, and pyelographic studies have 
been negative, and who complain of typical 
ureter or kidney colics, if their urine is allowed 
to stand and it precipitates uric acid crystals, 
there is some connection between this phe- 
nomenon and the syndrome of which the 
patient complains. The change of diet in 
these cases to a low protein diet will almost 
immediately control the symptoms. 

From this brief review of the subject that 
I have brought before you for discussion it 
must be quite evident that the diagnostic 
difficulties involved in these two groups of 
cases can be surmounted and that patients 
can be relieved of distressing symptoms if 
they are properly interpreted. 
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CARCINOID TUMORS OF THE INTESTINES! 


By JOHN A. WOLFER, M.D., F.A.C.S., Cutcaco 


From the Department of Surgery of Northwestern University Medical School and the Surgical Service of Wesley Memorial Hospital 


ROM time to time, references appear 

in the literature describing a peculiar 

small tumor which may be found in the 
wall of either the appendix or small bowel. 
This tumor grows slowly, is, as a rule, not 
clinically malignant, and yet histologically 
has many of the characteristics of carcinoma. 
Because of this rather striking resemblance to 
carcinoma, it is of intense interest to the 
pathologist and imposes a keen responsibility 
upon the surgeon. Recently a case came under 
my observation which allowed me a rather 
limited study of this type of tumor. 


CASE REPORT 


F. L. B., a white male, aged 49, entered Wesley 
Memorial Hospital on March 31, 1925, complaining 
of frontal headaches and pain in the abdomen, asso- 
ciated with vomiting. The headaches had been 
present since childhood and came in_ periodical 
attacks. A bowel movement would often relieve 
them. Frequently they had the character of sick 
headaches and the patient would vomit. The pain 
in the abdomen began about 6 weeks before his 
entrance to the hospital, it was in the umbilical 
region, and led to belching and vomiting. An attack 
would last for a week, disappear, and then recur. 
The physical examination was essentially negative, 
except for slight rigidity of the right upper rectus 
muscle. There was no fever, the urine was negative, 
white blood cells, 8,400; red blood cells, 3,760,000; 
hemoglobin, 80 per cent; Wassermann negative; 
stools showed no blood or free fat; tests for hy- 
drobilirubin and bilirubin were negative. Three 
attempts were made to obtain a gastric analysis 
but the stomach was always found empty. The X- 
ray indicated: ‘‘Spasticity of the gastric muscle, at 
the third portion, suggestive of a lesion in the gastro- 
intestinal tract. The stomach and duodenum were 
apparently normal; however, some small mucous 
erosion which could cause reflex spasticity is not 
excluded in either the pylorus or duodenum. There 
were evidences of old appendiceal disease, with ad- 
hesions of the tip well posterior” (Alden). At opera- 
tion April 14, 1925, the appendix was found adher- 
ent. The omentum was knotted as if it had been 
adherent to some inflammatory mass. Tags of fat 
were found on the caecum, which suggested that this 
might have been the seat of omental adhesion. The 
stomach and gall bladder appeared normal. On the 
anterior wall of the duodenum, about 1 inch from 
the pylorus, was found a small tumor, about 6 milli- 


meters in diameter, which seemed well localized and 
firm, and the serosa moved freely over it. No en- 
larged lymph glands were found. The appendix was 
removed and the duodenal tumor excised. The 
patient made an uneventful recovery and has 
remained well to date. 

The tumor. On cross-section this tumor mass had 
a grayish-white appearance with possibly a yellowish 
tinge and was firm to the knife. With haematoxylin 
eosin stain and under very low magnification, the 
part lying adjacent to the muscular coat appeared 
lighter in color than the remaining part of the tumor. 
The mucosa was everywhere intact, but seemed 
thinned. Lieberkuehn’s crypts were few and with 
few exceptions Brunner’s glands could be seen only 
in the periphery. The muscularis mucos@ was lost 
in the mass. In some areas of the mucosa intensive 
blood infiltration was present and here and there 
areas of leucocytic infiltration. Lying in and replac- 
ing the submucosa were strands and clusters of cells 
which had a tendency to arrange themselves parallel 
and at right angles to the mucosa (Fig. 1). Near 
the mucosa a few indefinite gland-like forms could 
be seen (Fig. 2). The stroma was moderate in 
amount, consisting of trabeculae of connective tis- 
sue, poor in nuclei and smooth muscle. Well devel- 
oped vessels could be seen in the stroma. On the 
external side, the tumor cells invaded and separated 
the muscular layer and in one place seemed to have 
broken into a vein (Fig. 3). The tumor had not 
extended through the muscle layer. There was no 
evidence of hyaline degeneration of the stroma. The 
tumor was not encapsulated. The cells had large 
oval or round vesicular nuclei, varying somewhat in 
size and stained rather deeply. The cytoplasm did 
not take the stain readily and it was extremely 
difficult to distinguish the type of cell. Some 
appeared cylindrical, especially those about the 
periphery of the masses; others cuboidal. No mitotic 
figures were observed. Quite commonly the cell 
masses seemed to retract from the encompassing 
stroma. Many small blood vessels could be seen in 
the cell masses and the walls of these vessels were in 
many instances not discernible. As many as 10 to 15 
small capillaries could be found in one cluster of 
cells. No hyaline degeneration of the cell masses and 
no definite gland formation was observed. No rosette 
formations were noted. 

This general histological picture is not 
unlike that of adenocarcinoma, but certain 
discrepancies can be found. The cells appear 
smaller than carcinoma cells and the cyto- 
plasm stains to a lesser degree. The fre- 
quency of capillaries in the cell clusters would 


1 Read before the Chicago Surgical Society, February 5, 1926. 
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speak against carcinoma. Many areas look 
not unlike Langerhans’ islands, because of the 
lightly staining cytoplasm of the cell, the 
size of the cell, and the frequency of thin 
walled vessels and capillaries in the clusters. 

Sections of this tumor were sent to a num- 
ber of pathologists and the consensus of 
opinion was that it was a carcinoid, yet Ewing 
considered it “as probably a malignant 
tumor.” Zeit believed it to be an infiltrating 
tumor, therefore malignant, and Mallory, 
observing the presence of diasters and monas- 
ters, considered it a rapidly growing tumor, 
but not a carcinoma. ‘These differences of 
opinion led me to undertake a study of this 
tumor, as well as to search the literature for 
information. 


CLINICAL AND GROSS ANATOMICAL 


CONSIDERATIONS 


It appears, from the study of the many 
cases reported, that this process is found most 
frequently in the wall of the appendix, where 
at times it appears as a diffuse infiltration of 
the submucosa, usually involving the distal 
end. At other times it manifests itself as a 
distinct nodule. Cases are reported in which 
the tumor was found in the duodenal wall 
(Obendorfer and Hasegawa), and in the jeju- 
num, sigmoid, and rectum (Saltykow). The 
majority appear in the ileum, so far as the 
small intestines are concerned, and it is sig- 
nificant to note that it has never been found in 
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Photomicrograph at 140 
leucocytic and blood infiltration with few glands at lower 
right hand side. A few gland-like forms can be seen at the 
top. Muscularis mucosie absent. 


the stomach wall (Engel). More than one 
tumor may be present in the same individual 
and invariably they occupy the antimesen- 
teric side of the bowel wall. Thus 6 nodules, 
all practically the same size, were found lying 
in the antimesenteric border of the ileum 
(Bunting). Another case disclosed 4 split- 
pea sized nodules in the antimesenteric border 
of the ileum (Obendorfer). In most instances 
the mucosa overlying the tumor is intact and 
only rarely is the serosa involved, although 
such cases have been reported (Hasegawa and 
Saltykow). In a large percentage of cases 
there appears a variable degree of invasion of 
the muscular coat of the bowel wall. In an 
interesting case (seen by Maresch and re- 
ported by Hasegawa) the tumor cells were 
found invading the mesentery of the appendix 
and the regional glands showed similar groups 
of cells. 

As a rule the tumor of the intestines gave 
no demonstrable symptoms during life and 
ras found at autopsy. When the process 
involved the appendix, the clinical diagnosis 
was uniformly chronic appendicitis and the 
correct anatomical diagnosis was made only 
by the pathologist. In a few cases the symp- 
toms were similar to carcinoma of the bowel. 
Such a case was reported by Ransom. The 
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Fig. 3. Photomicrograph at 140 diameters showing the 
invasion of the muscular layer by tumor cells. In the cen 
ter, the tumor cells have broken into the lumen of a vein. 


average age at which they are discovered is 50 
years. It would appear, therefore, that the 
clinical significance of carcinoid lies chiefly 
in its association with appendix disease and 
the possibility of malignancy. 


MALIGNANCY 


From the microscopical picture and from 
certain clinical evidence, the question quite 
naturally arises as to whether a carcinoid may 
produce metastasis and whether at times it 
may become a truly malignant tumor. In 
Schopper’s case, the primary tumor was the 
size of a cherry and lay in the antimesenteric 
side of the ileum, 42 centimeters from the 
ileocecal valve. Nodules were found in the 
peritoneum, mesentery, diaphragm, and lymph 
glands. In the metastatic nodules were found 
the same strand-like arrangement of the cells 
as was seen in the bowel tumor. In the periph- 
ery of the alveoli, the cells were cylindrical 
and in the liver the cell masses resembled 
Lieberkuehn’s glands. Certain cell clusters 
appeared to have a lumen which was filled 
with a homogeneous mass. One mitotic figure 
was found, but the tissue remained 6 hours 
without fixing. The conclusions were that the 
tumor of the ileum caused metastases in the 
lymph glands, liver, mesentery, peritoneum, 
and diaphragm, and that it was malignant and 





Fig. 4. Two Schmidt 
cells among the epithelial 
cells of a Lieberkuehn 
crypt with  argentaffin 
granules. (After Hase 
gawa.) 

Fig. 5. Granules in a 
Schmidt cell of a Lie- 
berkuehn crypt, demon 
strated according to the 
technique of Masson. 
lig. 4. (After Hasegawa.) 


grew from Lieberkuehn’s glands. The Brun- 
ner’s gland-like structures seen were believed 
to be an anomaly of heterotopic structure of 
duodenal gland type. In Ransom’s case, 
metastases were found only in the liver and 
it is pertinent to note that in a microscopic 
section the tumor cells were found to have 
broken into a vein. The cells assumed a 
gland-like formation and a lumen-like area 
was not uncommon. It was a question as to 
whether this was a lumen or simply hyaline 
or mucoid degeneration. ‘This same question 
was raised by Lubarsch in the description of 
his case. Verse reports two cases of carci- 
noid of the bowel in which tumor cells were 
found in a vein and another case in which 
tumor cells were found in blood and lymph 
vessels in a mesenteric gland, the primary 
tumor being the size of a cherry. A small 
clump of tumor cells has been found free 
among blood corpuscles in a mesenteric vein 
(Burckhardt). In an interesting case of a 
female, aged 39, the peritoneal cavity was 
filled with a turbid fluid. Multiple small 
nodules were found in the peritoneum, omen- 
tum, and right uterine adnexa. There were no 
secondary growths found in the liver. The 
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Fig. 6. Clusters of tumor cells in a case of appendix 
carcinoid, that have been impregnated with silver. (After 
Hasegawa. ) 


primary tumor was a carcinoid of the appen- 
dix. Clumps of tumor cells were found in a 
vein of a metastatic nodule (Hasegawa). 
Metastases have also been found in the pleura 
(Engel). Other cases in which metastases 
have been observed are reported by Hase- 
gawa, Saltykow, Steinberg, Engel, Schmidt, 
Evstratoff, and others. 

The skeptical and sagacious observer might 
assume that those so-called carcinoids in 
which metastases have occurred were true 
carcinomata. It has been noted that the 
appendiceal carcinoids, in which metastases 
occurred, have in some instances had larger 
cells than typical intestinal carcinoids (Hase- 
gawa). Nevertheless a rather typical histolog- 
ical picture is uniformly accepted by those 
who have studied this tumor: The cells vary 
in size, some being cylindrical, others cuboidal. 
The nuclei are oval to round, stain rather 
deeply, and are placed in the center of the cell 
or lumenward in the alveoli. The cytoplasm 
often stains indifferently. The cells in the 
periphery of the alveoli are often cylindrical 
while those in the center may be cuboidal. 
Small blood vessels and capillaries are found 
in the cell clusters and the cells are often 
arranged around the vessel in a rosette forma- 





_ Fig. 7. A clump of carcinoid cells under high magnifica 
tion. The granules are impregnated with silver as in 
Figure 6. 


tion. Gland-like formations are frequently 
present, some containing lumen areas in the 
center. Ransom accounted for the eccentric 
lumen by irregular cell proliferation, neverthe- 
less he was not at all sure whether this area, 
with its homogeneous contents, was a lumen 
or hyaline degeneration. The gland-like for- 
mation is usually observed near the mucosa 
while the deep part of the tumor consists of 
densely filled alveoli. The presence of lipoids 
can be demonstrated by the examination of 
frozen sections (Hasegawa), while carcinoma 
cells contain no lipoids (Maresch). The 
stroma is abundant, as a rule, and consists of 
connective tissue and smooth muscle. ‘The 
muscularis mucosv is usually split up by the 
tumor growth and may afford the origin of the 
smooth muscle. Invasion of the muscularis is 
the rule rather than any degree of encapsula- 
tion, although at times the tissues institute a 
defense mechanism which is characterized by 
leucocytic infiltration and by an increase of 
the size and number of blood vessels in the 
surrounding tissue. 

Saltykow insists that this histological pic- 
ture is not at variance with misplaced Langer- 
hans’ islands; and because of the frequent 
multiplicity of the lesion and the fact that it 
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is occasionally found in the young, he was 
led to look upon this process as pancreatic 
rests. This observer questions the fact that 
the apparent secondary growths are metas- 
tases. On the theory that the Langerhans’ 
cells become differentiated in the 3 millimeter 
embryo while the intestinal muscle does not 
become differentiated until the embryo attains 
10 to 15 millimeters, it may be expected that 
Langerhans’ islands may be found among the 
muscle fibers of the gut wall as well as in the 
liver and elsewhere. It may be of interest to 
add that Saltykow reports finding a clump of 
carcinoid cells in the center of a mesenteric 
lipoma. He recognized the chromaffin ar- 
rangement in the cells and believed it to be 
the same as that found in all glands of inter- 
nal secretion -carotid body, pancreas, and 
adrenal. 

If we consider the cases i which metastases 
have occurred and apply the theories advanced 
by certain pathologists, it becomes apparent 
that a solution may be found in a study of the 
genesis and nature of the tumor. 


GENESIS AND NATURE 


This tumor was first described by Lubarsch, 
in 1888, who believed it to be a primary car- 
cinoma of the bowel, arising from the cells of 
Lieberkuehn’s crypts. In 400 serial sections 
from such a tumor, he found that the cells at 
the apex of a Lieberkuehn’s crypt broke 
through their basement membrane and formed 
a mass which was connected by a strand of 
cells to other cell masses. He believed that 
the cells grew into the lymph channels and 
therefore called this tumor “carcinoma cylin- 
dromatosum.” ‘The photographs depicting 
the histology of the tumor were apparently 
hand-drawn and in some ways are not 
characteristic of typical carcinoid, yet they 
show the rather characteristic alveolar ar- 
rangement with clusters of cells surrounding 
the capillaries. Considerable hyaline degenera- 
tion of the cells was present. 

Saltykow reported 7 cases and_ believed 
them to be misplaced Langerhans’ islands. 
Aschoff calls them “Schleimhaut nevi,” simi- 
lar to skin nevi. Luce believes them to be 
basal cell carcinomata. Krompecher speaks 
of this tumor as a basilome, growing from 


intestinal cylindrical cells, and describes simi- 
lar tumors in the nose, breast, prostate, 
uterus, and stomach. Engel and Mathias 
agree that it is the result of an embryonic 
rest, Engel calling it a choristoblastoma (onto- 
genetic), while Mathias calls it a progono- 
blastoma (phylogenetic). 

The fact that the cells in the alveoli seemed 
to retract from the stroma, led Obendorfer 
to the theory that the alveoli were distended 
lymph spaces and that the tumor was of endo- 
thelial origin, but Evstratoff and Kreidenko 
found by special stains that each clump of 
cells was surrounded by a definite tunic of 
elastic fibers. 

In 1910 Huebschmann suggested the pos- 
sibility that the cells of carcinoid might evolve 
from certain cells lying in Lieberkuehn’s 
crypts, either the Paneth cell or the Schmidt 
chromaffin cell, more likely the latter. It has © 
been demonstrated that in the cytoplasm of 
the cells of carcinoid are granules which stain 
red with eosin and hematoxylin and that 
these chromaffin granules will reduce silver 
(Figs. 6 and 7). Furthermore it can be shown 
(Figs. 4 and 5) that the granules in the 
Schmidt chromaffin cells can be impregnated 
with silver and the cell lying among the epi- 
thelial cells of Lieberkuehn’s crypts clearly 
demonstrated (Masson). Furthermore there 
have been pointed out vacuoles beside the 
silver impregnated granules lying in the cyto- 
plasm, which have proven, upon frozen sec- 
tion examination, to contain lipoids. In this 
respect they closely resemble the cells of the 
adrenals and other chromaffin cells of the 
endocrine system (Masson). This led Mas- 
son to call carcinoid tumors “’Tumeurs endo- 
crines de l’appendice” (endocrine tumors of 
the appendix). Hasegawa, working independ- 
ently of the idea of Masson, demonstrated the 
same relation and staining characteristics of 
carcinoid cells and came to the same conclu- 
sions. It is interesting to note that in 2 cases 
studied, in which malignant changes were 
associated with carcinoid, no argentaffin cells 
could be found (Hasegawa). 

The findings of Hasegawa and Masson 
agree with the theories of Saltykow, Engel, 
and Mathias as to the nature of the cells, 
that is, they belong to the chromaffin system 
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and simulate cells of the pancreas, adrenal, 
and carotid body. So far as the genesis or 
origin of the tumor is concerned, their findings 
are confirmed by Lubarsch, Luce, and Krom- 
pecher. Even Aschoff’s theory can be adjusted 
to conform, which is that carcinoid cells have 
their origin in specific cells lying in Lieber- 
kuehn’s crypts. 

As to the possibilities of malignancy in car- 
cinoid, certain features of the tumor should be 
taken into consideration. Most of these tu- 
mors remain small and innocent and when 
removed have no tendency to recur. Even in 
cases in which lymph glands are secondarily 
involved, the removal of the tumor with the 
glands brings about a cure (Warthin). 
Whether this tumor cell has its origin in the 
entoderm, mesoderm, or ectoderm, it has the 
potentialities of malignancy. The fact that 
carcinoid cells so frequently invade the mus- 
cularis of the bowel, yet do not recur after 
scanty local removal, suggests the character 
of an infiltrating benign tumor, like a glioma, 
yet a glioma does not produce metastasis. 

In an effort to study the endrocrine nature 
of the Schmidt-Ciacco cell, Masson examined 
200 serial sections of an appendix. These 
observations and those of Maresch brought 
forth some rather startling possibilities. In 
the wall of the chronically inflamed appendix 
can be found an overgrowth of the sym- 
pathetic nerve fibers to form plexiform neuro- 
fibromata and lesions with ganglion cell-like 
structure, which simulate amputation neuro- 
mata of the peripheral nerves. , Argentaffin 
granules can be demonstrated in these cells by 
silver impregnation and in serial sections it is 
found that the cells grow from cells in Lieber- 
kuehn’s crypts. ‘The cells have a tendency to 
dip downward toward the muscularis mucosze 
and develop short nerve fiber-like projections. 
They never grow beyond the muscularis mu- 
cosa. Masson describes four types of these cells: 
the neurogliar type resembling neurilemma 
cells with a poorly defined cell wall (few); 
the ganglionic type with Nissel-like bodies in 
the cell; the glandular type with argentaffin 
granules and lipoid vacuoles; and the intes- 
tinal type with cuboidal or cylindrical cells 
with central nuclei surrounding a lumen-like 
area. He concludes that since the argentaffin 
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cells in pathological cases are associated with 
the building of new nerve fibers, the sym- 
pathetic nervous system of the mucosa of the 
gastro-intestinal tract is derived from the 
entoderm. As a result of chronic irritation, 
the argentaffin cells begin to reproduce and 
invade the surrounding tissues to form neuro- 
mata. Beside these neuromata, epithelial- 
like structures may be formed. When the 
tendency to the formation of neuroma falls 
to the background, carcinoids may form, the 
type of structure depending upon the type of 
cell. 

If correct, these findings and conclusions 
would open a great field for speculation. It 
seems reasonable to assume from the observa- 
tions of Masson and Hasegawa that carcinoid 
grows from specific cells which lie in Lieber- 
kuehn’s crypts. Further independent work 
must be done to establish this as a fact, and 
since a rather elaborate technique must be 
used for fixation as well as for the staining, 
only the early recognition of this tumor will 
afford the surgeon and _ pathologist this 
opportunity. 

The small portion of my tumor which re- 
mained, after sections for ordinary staining 
had been taken, was subjected to the silver 
impregnation technique of Hasegawa but, 
due to the thinness of the specimen, the ex- 
periment was unsuccessful and we were un- 
able to demonstrate the argentaffin cells. | 
am therefore submitting, from the work of 
Hasegawa, some photographic reproductions 
of these cells, as well as the Schmidt cell 
(Figs. 4, 5, 6, and 7). 


CONCLUSIONS 


It would seem entirely possible to correlate 
scientifically the many theories which have 
been advanced in regard to carcinoid and to 
formulate the following conclusions: 

1. The carcinoid cell belongs to the chro- 
maffin system. 

2. Carcinoid originates most frequently 
from the Schmidt cell of Lieberkuehn’s 
crypt but it may take its origin in misplaced 
Langerhans islands or other chromaffin cells. 

3. Carcinoid cells may infiltrate the sur- 
rounding tissue and yet the tumor remain 
benign. 
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4. A carcinoid may, under certain condi- 
tions not yet understood, become a malignant 
tumor and produce metastasis. 

5. There may be a relationship between 
carcinoid and chronic inflammatory and sym- 
pathetic nerve changes in the gastro-intes- 
tinal tract. 
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YY NAHE conclusions that are submitted in 
this paper are the result of a study of 
the material (with a few exceptions) 

from patients admitted to the hospital for 

radium treatment of cervical carcinoma, un- 
der the direction of Dr. George Gray Ward, 
the Chief Surgeon, and Dr. Lilian K. P. Far- 
rar. They presented their 5-year end-results 
before the American Medical Association in 

May, 1925. 

From the standpoint of the pathologist we 
have felt some hesitancy in complying with 
the desire of the surgeon to give a prognosis 
in these cases in accordance with the type of 
tumor cell. It seemed impossible to de- 
termine the fate of a patient who has malig- 
nant disease solely according to the shape and 
to other visible characters of cells as can be 
demonstrated in stained sections. Too many 
other factors seemed as important or more 
important; factors determined by the cells, 
by the tumor as a whole, and by the con- 
stitution, condition, and environment of the 
patient. A rapid survey of a group of cases 
seemed to justify this opinion, and in a dis- 
cussion on uterine carcinoma before the 
American Medical Association in 1924, our 
standpoint was brought forward by Dr. Ward. 

The first thing to be done was to exclude 
any possibility of autosuggestion, since the 
work was started with a definite idea con- 
cerning the outcome. This was accomplished 
by first gathering all the histological data 
without any knowledge of the case they 
belonged to. Very many cases were studied. 
In 149 cases the clinical and anatomical data 
were considered sufficient for drawing con- 
clusions. 

The classification of Martzloff was followed 
as far as possible because after the publication 
of his extensive and elaborate study, the inter- 
est, in some instances even the enthusiasm in 
histological prognosis has been aroused as far 
as cancer of the cervix is concerned. 


Martzloff established four types of cervical 
carcinoma, one of which, the adenocarcinoma, 
is chiefly characterized by its form of growth, 
while in the three others, the type of the 
tumor cell is the means of differentiation. 
This difference in the origin of the group and 
other difficulties connected with adenocar- 
cinoma of cervix, induced us to consider the 
adenocarcinoma separately from the other 
groups. 

The cells which are characteristic of the 
three groups of epidermoid carcinoma of 
cervix are the “spinal cell,” the “transitional 
cell,” and the “fat spindle cell.’’ Martzloff 
wants only to make a statement on the 
morphological appearance of the different 
cell types, not on the histogenesis. The term 
“spinal cell” literally has the same meaning 
as the generally used word prickle cell, in- 
dicating the existence of intercellular pro- 
toplasma bridges; these, however, can be seen 
in a rather small number of epidermoid 
carcinomata only. The other characteristics 
given for the “spinal cell” are those of the 
upper layers of the cervical epithelium. The 
“transitional” cell type corresponds to the 
lower layers of cervical epithelium except the 
stratum germinativum itself. Martzloff makes 
no statement about their shape and he is 
right in not doing it. The third group, the 
“fat spindle cell” is described as a broad 
spindle-shaped cell. Martzloff immediately 
adds the remark that the growth would prob- 
ably be termed basal cell cancer by many ob- 
servers. True to his merely morphological, 
not histogenetic standpoint, he avoids the 
term basal cell. Intending to follow Martzloff 
we avoided the term basal cell carcinoma also 
but insidiously the familiar term found its 
way into the histological notes as the typical 
pictures of basal cell cancer came under our 
eyes. In most of these cases the appearance 
of the single cells made us group these tumors 
finally as “transitional” with a more or less 


1 rom the clinic of the Woman’s Hospital. Presented in part before the American Association of Pathologists and Bacteriologists, 
Ibany, New York, April, 1926. 
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marked admixture of spindle cells. While in 
Martzloff’s material a group of “broad 
spindle” cell carcinoma appears, no such 
group could be established among the cases 
from the Woman’s Hospital. There are only 
some cases in which the admixture of spindle 
cells was especially conspicuous. It is pref- 
erable to show from the beginning the 
difficulties which have been encountered in 
following the histological classification. It 
probably will be that way with any classifi- 
cation which tries to rely only or chiefly on the 
type of cell in cervical carcinoma. The cell 
forms vary too widely—no nomenclature 
can successfully cope with their manifoldness. 
The task seems as hopeless as the one of 
finding a name for each shade of purple or 
violet between the blue and the red. In spite 
of the difficulties mentioned and to be men- 
tioned later, and although probably more 
sources of error exist which are unknown to 
us, it shall be endeavored to group our material 
according to Martzloff and to compare the 
therapeutic results with the group to which 
the cell-type makes them belong. 

Two groups widely differing in character 
may be shown first (Table I-A.): 


TABLE I-A.——-THIRTEEN CASES WITH FIVE-YEAR 
CURE—THEIR DISTRIBUTION AMONG THE 
CELL TYPES 

Cell type 

Spinal with hornification......................%. 

Spinal without hornification............... 

Spinal and transitional......... 

po ere rer re 

Transitional and Spinal... . . 

Transitional mixed with Spindle pneaeas 

Adenocarcinoma 


Number of cases 


Rey Se Ww 


TABLE I-B.——DEATH IN I YEAR 


Cell type Number of cases 
Spinal with hornification....................000% 
> an without hornification....... 
SS Serre er Hnacehetsudaas 
Transitional and spindle cells.................... 
Adenocarcinoma 


“ee we 


With these 13 cases, 6 cases will be com- 
pared where death occurred in the first year 
after onset of symptoms. ‘Treatment was 
started while the cases belonged to class 1 
or 2.! Since the prognosis generally is con- 


1Schmitz’ classification was used. 


sidered better in class 1 or 2, there must be 
something else which was the cause for the 
rapidly fatal course of the disease, and it is 
obvious to look for it in the histological 
picture (Table I-B). 

(The term ‘without hornification”’ means 
only that in the slides which have been 
examined, no hornification has been found, 
but by no means a definite statement on its 
presence or absence in the tumor as a whole.) 

The figures of these two groups in spite of 
their wide clinical divergence show no 
striking difference im the distribution among 
the cell types. 

The figures for a group of 3 and 4 year cures 
are similar (Table II). 


TABLE II.—THREE 
Cell type 
Spinal with hornification..................00e08% 
Spinal without hornification....... 
Spinal with hornification and transitional. . 
pi Pere rr re rer rrr ee 
Transitional and spinal................ 
Spinal, transitional and spindle 


AND FOUR-YEAR CURES 


Number of cases 


wD eh 


This may be compared again with Table 


IIT. 


TABLE IIT.-—TWENTY-SEVEN CASES BELONGING 
TO THE CLASSES 3, 4, AND 5 IN WHICH 
DEATH OCCURED WITHIN ONE YEAR 

Cell type 

Spinal with hornification........... 


Number of cases 


patie enemies 4 
Spinal without hornification. ................044. 9 
SPRMNN MNE SEMETEOOIIE 5. 5 6 5.03850 da ce sieceivine. vised. I 
Between spinal and transitional.................. 4 
Transitional with some spinal.................... 2 
IR oid cn ncin bbe tb GW oA Neha eaaedeedesn 3 
NN owiehe 6:49 h54s-odGsteNsuaswde ass I 
EE concen si acca Geek ehegess Kansanenaawas 2 
Between transitional and spindle. ................ I 


Here too no outstanding differences could 
be found in the distribution of cures and of 
cases with rapid progress. 

The frequency of spinal cell carcinoma 
seems much higher in our material than it is 
according to Martzloff’s figures. Apparently 
the borderline between spinal (without horni- 
fication) and transitional has been drawn 
differently by Martzloff and by us; it can 
hardly be otherwise. Krompecher himself, 
who introduced the term basal cell carcinoma, 
draws no definite borderline between basal 
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cell carcinoma and squamous carcinoma with- 
out hornification. This means, in the terminol- 
ogy of Martzloff, between “transitional” 
and “spinal.” 


DISTRIBUTION OF 
THE 


TABLE IV 
YEAR CURES UPON 
Cell type 


THE 3, 4 AND 5- 
CELL TYPES 


Number of cases 


Spinal with hornification oc aa) Sis hack ie ccanes abikeses 8 
Spinal without hornification. . . . 7 
Spinal and transitional once eae aaa oe 2 
ONE edie aca varne Wide oeie a bane ene 8 
MI 655. dor 33 '< Zp ushisngh igearadsd\ ovecara wane wreless 2 


DISTRIBUTION OF CASES 


REPORTED DEAD 


TABLE V. THE 


Cell type Number of cases 
Spinal with hornification. . . eee re 21 
Spinal pie eters Eieraiecal aaa icine ates tate ale 40 
Spinal and ES OAL ERE TINS 7 
Between spinal and transitional. ............. =i 7 
Transitional—including admixtures of spinal and 

spindle. Ene Pas eTe Me Maas Sen idandl Eee 25 
IIE ii ctg icin at viereseusdaist ai We Sper raeip anna 7 
NIE fide 2 io iis AAS: w! oi Scah dessa aslo otek esa Giob pabharalatwiae 3 


We purposely refrain from establishing per- 
centages. In our opinion this should be done 
with larger figures only. The direct com- 
parison of the figures will throw sufficient 
light on the problems in question and the 
fractions given in some instances may be 
helpful (Table VI). 

TABLE VI.——SURVIVING RATES 
Cell type Fraction 


Spinal with hornification........... pcs: meee 
Spinal without hornification.................. 1/5.45 


eer eee eee 1/4.53 
Same with addition of spinal and transitional 

and of “‘ between spinal and transitional” 1/4.61 
Adding same to spinal without hornification.. . 1/5 20 
Co SRR eter ery r 1/5 
Transitional with addition as before... . . . 1/4.66 

The only outstanding result of these tables 
is the larger surviving rate of the spinal 


(squamous) cell carcinoma with hornification. 
The group of the spinal cell carcinoma without 
hornification has even a lower surviving rate 
than the group of the transitional cell car- 
cinoma. The cases which had to be classified 
as spinal and transitional or as between transi- 
tional and spinal were added to the total of the 
spinal, the spinal without hornification and the 
transitional, in order to find out whether one 
of these groupings would yield a clear result. 
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The most logical grouping seems the addi- 
tion of such mixed and intermediate cases to 
the group spinal without hornification. The 
nearly identical surviving rates of spinal 
without hornification and of transitional 
show that the aforementioned difference in 
grouping does not affect the results of this 
investigation. The cases in question either 
belong to the spinal without hornification or 
to the transitional. Thus their being shifted 
from one group into another leaves the statis- 
tical result unchanged. 

As mentioned before, a group of fat spindle 
cell carcinoma could not be established from 
our material, but in order to have some com- 
parison, those cases were put together 
which the presence of spindle cells was 
especially mentioned. Before giving the 
astonishing results of this table, the reader is 
again reminded of the fact that the whole 
histological examination was done before any 
charts or follow-up records were available. 


TABLE VII.— CASES IN WHICH THE PRESENCE 
OF FAT SPINDLE CELLS WAS CONSPICUOUS 


Time from onset Outcome 


Age Class to first treatment 
34 3 unknown Cure 
35 2 9 months Died after 1 year, 2 months 
71 3 6 months Died shortly after treatment 
35 oper- 
able 3 months Died after 6 months 
55 3 zomonths Died after 5 years 
66 3 9g months Died after 2 years, 6 months 
34 2 unknown Cured 
40 1 4 months Cured 
47 3 I year Cured 


It is impossible to draw any positive con- 
clusion from these few cases. But even such 
small numbers must arouse heavy doubts as 
far as the bad prognosis of the fat spindle cell 
carcinoma is concerned, when we see the four 
cures among nine cases. This accumulation of 
cures, it may be repeated, is only one of the 
pranks which in statistics with small numbers, 
chance loves to play. 


TABLE VIII.——DURATION OF LIFE ~(TIME FROM 
ONSET OF SYMPTOMS TO DEATH) —IN RE- 
LATION TO THE CELL TYPE 

Cell type 

Spinal with hornification. ...... 

Spinal without hornification. . . . 

Spinal and transitional 

WOMENS 6 cia inccoevaieues 


Average duration 
1 year and 8% months 
1 year and 4 months 
1 year and g% months 
I year and 4 month* 
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In attempting to give an explanation of 
these figures, one may say the progress of 
disease very frequently was rather slow in the 
riper forms with horny pearls. This fact finds 
its expression in the relatively long duration of 
life in spinal with hornification compared with 
the figures for spinal without hornification. 
The group spinal and transitional includes 
some cases with hornification, and this may 
possibly account in part for the long duration 
of life. In this table as well as in Table VI 
there are nearly identical figures for the 
transitional and for spinal without horni- 
fication. It hardly needs to be mentioned that 
numerous other things have their influence 
upon the duration of life. 

The conclusion from the foregoing tables is 
that the cell type does not enable us to make a 
prognosis in cervical carcinoma. As far as the 
relatively low malignancy of the spinal cell 
carcinoma is concerned, this seems to be the 
fact only when we consider the cases with 
hornification separately. It will be seen later 
on that even this statement, which refers only 
to long known things, does not survive critical 
analysis without some restrictions. 

The discrepancy which exists between the 
figures from Martzloff’s material and the 
results from the material we have, remains to 
be explained. It would lead much too far to 
bring before the reader the whole painstaking 
but interesting analysis which had to be 
undertaken. However, the importance which 
is attributed to our problem seems to justify 
one in showing by means of a few examples 
how many-sided the whole question is and 
how difficult it is to draw positive conclusions 
even in presence of figures which seem to give 
clear results. 

The operative material at Johns Hopkins 
Hospital consisting of specimens from hys- 
terectomies enabled Martzloff to make in- 
teresting observations on the extension of the 
tumor growth. He states (page 145) that 
carcinomata, belonging to different types, 
grow through the whole length or thickness of 
cervix with approximately the same speed. 
Martzloff’s Table IV shows in a convincing 
way the relation of broad ligament involvement 
to the thickness of cervix involved. Further he 
points to the particular significance of this 


fact since none of the patients with true broad 
ligament involvement survived. Does this not 
constitute an uninterrupted chain of evidence 
that for the greater portion of Martzloff’s 
material one of the chief determining factors 
in prognosis was given by the rate of pene- 
tration, independent from the cell type? For 
the gynecologist and the practitioner this 
means that they will continue to rely first on 
the result of bimanual examination, well aware 
certainly of the fact that they may mistake a 
surrounding hard inflammatory mass for car- 
cinomatous involvement. 

Table II in Martzlofi’s paper brings a 
group of 15 cases in which the prognosis 
seemed to be very poor clinically. But the 
patients lived for a long time, some with ra- 
dium treatment, others only submitted to 
curettage and cauterization of cervix. Of 
these 15 cages 3 belonged to the spinal group, 
the one patient living for 3 years, the other 
two for t year. Ten of the cases were transi- 
tional, living 1 year, 2, 4, and 7 years re- 
spectively; there were 2 fat spindle cell cases 
in this small group, their duration of life be- 
ing 2 years. ‘The astonishing feature is that 
the majority of these 15 favorable cases do 
not belong to the histologically benign types 
and that the group of fat spindle cell carci- 
noma which is so small in itself and which is 
supposed to be a fast killing type nevertheless 
has 2 cases in the small group of 15 unex- 
pectedly long living cancer patients. 

Our material furnishes a clinical parallel to 
Martzloff’s Table II. Sixty-three patients 
who, 6 months or less after onset of symptoms, 
belonged already to class 3, 4, or 5, had an 
average duration of life of 1 year and 4 months, 
while the average for all cases is 1 year and g 
months. Their survival rate, 7 in 63, is cor- 
respondingly low. The difference in duration 
and in survival rate which these cases exhibit 
in comparison with the figures for the total 
are much more marked than any grouping 
according to the cell type shows in our ma- 
terial. 

The figures of survival after operation as 
given in Martzlofi’s Table XII indicate a rel 
atively high malignancy for adenocarcinoma 
and spindle cell carcinoma, while the more 
favorable figures for spinal and transitional 
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are equal. But this table assumes a different 
aspect when we consider the time of operation 
as far as it is given. Among the 51 surviving 
patients in the transitional group, 18 or one- 
third have been operated within 3 months 
after onset of cancer symptoms. It is the same 
with 3 or one-fifth of the spinal cases. On the 
other hand the 4 patients with adenocarcinoma 
have been operated upon, 6, 16, 18, and 24 
months after onset of symptoms, and the cor- 
responding figures for the 5 fat spindle cell 
cases are 4, 6, 8, 10, and 18 months. In the 
groups of transitional and spinal there are 2 
cases only with operation 2 years after onset 
of symptoms, thus giving no counterbalance 
for the many early operations. The question 
remains open how the surviving figures would 
be, when taken for cases with corresponding 
time of operation. 

The few examples given may show once 
more how complicated all these questions of 
malignancy are and how dangerous it is to 
draw positive conclusions from the material 
even in a large operative service. Figures of 
- apparent value may completely change their 
meaning when the material is grouped dif- 
ferently. 

After this demonstration of our material, 
we may be allowed to go back to the considera- 
tion which made us from the beginning oppose 
the idea of prognosis following the cell type. 

Let us assume that certain cell types— 
merely morphologically—could be agreed upon 
by a majority of observers. Even so in our 
opinion the cell types would not give a means 
of prognosis; the size, shape, and staining prop- 
erties of a cell may be changed by accidental 
secondary factors to such a degree that the 
judgment which is based on the stained 
section must be erroneous concerning the 
biological value of the cells. A relatively small 
cell with indistinct outlines, fairly well stain- 
ing plasma and a small nucleus may become 
imbibed with fluid, for instance, and assume a 
larger size, a different shape. Its outline may 
become fairly distinct, the tinctorial character 
of the plasma may change and the small dark 
nucleus imbibed with fluid appears larger, 
more rounded and less rich in chromatin. This 
is not’ a theoretical construction, it is the 
description of many slides in which it remains 
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uncertain whether the cancer cell was from 
the beginning and by its own nature large and 
clear or whether cedema or something else 
made it like that. Fatty change and infiltra- 
tion with glycogen can do the same. The 
contrary may be done by anaplasia. A cell 
which originally was large with pale plasma 
and large clear nucleus may appear small with 
scant protoplasm and small pycnotic nucleus 
after the secondary change has taken place 
which is called anaplasia since Hansemann. 
But we have noreason to assume that the mal- 
ignancy of the tumor, as far as it is connected 
with the form of the cell, has changed toward 
the character of the other type of tumor, to 
the cell form of which its cells have become 
similar accidentally. 

The assumption that it would be possible 
to make the histologists agree on a few types 
of cells is far from being true, and it hardly 
can be made true at all. The first reason for 
this is again the manifoldness of the cell forms 
with the mixing up of the characters of dif- 
ferent groups in one cell. ‘There are cells 
which show the outstanding character of the 
spinal group, the prickles namely, but there 
shape does not at all correspond to the char- 
acters of spinal, and the cases are few in which 
mechanical pressure can be demonstrated as 
having brought on this change in form and in 
size. Much more frequent are the typical 
spinal cells, typical in every respect but with- 
out the prickles from which they are named. 

The whole problem of basal cell carcinoma 
is unsettled. Many authors have tried in many 
papers to correlate the different forms of tu- 
mors in the skin as well as in the cervix with 
the different layers of cells. It will not be 
possible to keep the term basal cell carcinoma 
out of the discussion on cancer of cervix; the 
pictures are too much similar to those in the 
skin if not identical with them. But due to 
the divergent opinions on basal cell cancer 
different pictures, especially when we are near- 
ing the borderline, are given this name. Thus, 
as mentioned before, Martzloff for instance 
thinks that his fat spindle cell cases are most 
similar to the basal cell cancer, while in our 
opinion the transitional cases correspond to 
the basal cell tumors.” This would make an 
enormous difference in dealing with the ques- 
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tion of frequency of the basal cell carcinoma 
in the cervix. Martzloff apparently considers 
it an unfrequent thing, but Alter calls the 
majority of cervical cancers basal cell carcino- 
mata. Tumors which exhibit one of the typical 
growth forms of basal cell carcinoma while the 
single cell corresponds to another class of tu- 
mor make classification exceedingly difficult. 
The situation is no better when we see large 
clear cells with small pycnotic nuclei or large 
areas of typical basal cell growth and beautiful 
horn pearls in other spots. Virchow’s dictum 
that even the richest imagination could not 
possibly conceive all the forms of the cancer 
cell is true for carcinoma of the cervix. 

After having seen that in establishing re- 
lations between cell type and malignancy the 
lack of exactly definable cell types is a so far 
unsurmountable difficulty, let us face the 
other half of the problem and try to establish 
an agreement on the conception of malignancy. 
It could seem useless to question the existence 
of such an agreement existing throughout the 
whole medical world as far as outspoken car- 
cinoma is concerned. But difficulties and mis- 
understandings have arisen lately and will 
continue to handicap us if we do not recognize 
them. Before the time of radiation the clinical 
question of malignancy in cervical carcinoma 
was simple. Since the distant metastasis 
does not play an important rdéle, it was a 
question of local destruction, local recurrence 
and to a very small extent of general cachexia. 
But the introduction of radiation has sup- 
planted the merely mechanical agent of opera- 
tion by a biologically acting factor upon which 
different biological systems (cells, tissues, 
organs, organisms) may act and must act 
differently. In the literature of the last decade 
this new factor has not always been considered 
with enough keenness. When we read now 
about a very malignant tumor, then we must 
ask what the author means, whether a tumor 
which is growing very fast, which is apt to re- 
cur after operation and apt to make general 
cachexia, or a tumor which is resistent against 
radiation. The latter may not necessarily go 
parallel to the other characters. And more 
difficulties are involved. Is the tumor refrac- 
tory to radiation with roentgen-rays or with 
radium? 


How does the tumor behave under light re- 
peated radiations, how after application of one 
massive caustic dose? Or to put it in the terms 
recently used by Ewing, how is the tumor 
affected by the three different principles which 
are active in radiation, namely the autolytic 
degeneration, the caustic destruction, and the 
growth restraint? It is obvious that results 
obtained with one of these principles or with 
a method in which they are active in different 
proportions can not be compared with each 
other and certainly not with operative results. 
Here again similar histological pictures may 
belong to quite different processes. 

Increase in connective tissue in the pre- 
viously or still cancerous region is generally 
considered as a sign of healing. Little mat- 
ters whether we believe that the connective 
tissue has been stimulated by the radiation 
and thus been enabled to outgrow the can- 
cer, or that the vitality of the tumor cells has 
been lowered by the rays. ‘The final effect is 
the same. But the connective tissue, espe- 
cially when thick and hyalinized, may act in 
the opposite direction by walling off living 
cancer cells and keeping them protected 
from endogenous or exogenous agents which 
might destroy them otherwise (Ewing). 

The changes which have been brought upon 
the conception of malignancy by introducing 
radiation are most conspicuous in the horni- 
fied squamous cell carcinoma. After having 
been considered the least malignant form of 
cervical cancer it has shown a higher resist- 
ance against radiation than other forms 
which otherwise are believed to be more malig- 
nant. This leads to the paradoxical state of 
affairs that we give a more energetic treatment 
in the less “malignant” case. ‘Tumors with 
undifferentiated cells are generally fast grow- 
ing and malignant, but undifferentiated cells 
are generally susceptible to radiation thus 
opposing again two different conceptions of 
“malignancy.’’! No wonder that the opinions 
concerning the different forms of cervical 
cancer are numerous and subject to change. 
The literature contains the suggestion to 
exclude unripe forms from radium treatment 
and to treat especially the riper spinal forms 


1 A similar statement has been made by L. A. Pomeroy and A. Straus, 
J. Am. M. Ass., 1924, Ixxxiii, 1060. 
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(Adler). The opposite idea that the squamous 
cell carcinoma is more resistant has been 
expressed by Dannreuther and others, but 
the intermediate standpoint exists also that 
intermediate forms give the best results. 
(Kehrer). P. Klemperer states that his opin- 
ion on the radioresistance of different cervical 
cancers is undergoing changes. He is quite 
right in adding immediately that the num- 
ber of other determining factors makes it 
difficult to select cases suitable for comparison. 

The increasing use of radiation and the 
corresponding decrease in the number of 
hysterectomies adds further difficulties since 
less material is available for the pathologist. 

In preparing this paper the literature was 
not studied . before all conclusions were 
drawn. It was a great comfort to the author 
to find himself in accord with several very 
prominent gynecologists and pathologists who 
have expressed their opinion on the subject 
in discussions at the German Society for 
Gynecology in 1922 and 1923. 

Borst, the author of the textbook on tumors, 
has tried to establish relations between 
clinical groups and the histological picture. 
His result was negative; he does not see his 
way clear concerning the importance of the 
more mature forms of cervical cancer and the 
less mature ones. Borst does not know, as 
he states, whether such relations will be 
found later on or not. Bernhard Fischer has 
examined the material from Walthard’s serv- 
ice for 4 years with the result that histological 
prognosis is impossible. The judgment from 
the University of Tuebingen (Mayer) is that 
so far the question can not be decided. Kuest- 
ner has expressed his opinion years ago that 
the histological picture gives no prognostic 
judgment. In Cullen’s standard work no 
opinion is expressed on this matter. 

Rather interesting is the carefully expressed 
conclusion at which Schottlaender and Ker- 
mauner arrived after years of study on the 
large material in Vienna: ‘It is obvious that 
the results as given above are little encour- 
aging so far as a prognosis from the examina- 
tion of curettings or excisions is concerned.” 
The last paper published on our subject 
(Cordua) represents the opinion of Schroeder 
and leaves the question open. 


Without wanting to establish any methods 
or groups or types, the author felt tempted to 
give a general impression from the histological 
picture as any tissue man may do. Putting 
down in the histological description one of 
the four terms: regular, fairly regular, irregu- 
lar, or very irregular-——a summary judgment 
was ventured on the picture as a whole with- 
out reference to any special feature. A slide 
labeled ‘‘very irregular’? can be from a 
squamous cell carcinoma as well as from a fat 
spindle cell tumor or anything else. Taking 
the averages for the duration of disease 
(from onset of symptoms to death), it resulted 
that in the cases the slides of which were 
labeled ‘‘regular”’ the average duration was 
1 year and 1o months, for the cases desig- 
nated as “fairly regular’”’ and ‘“irregular’’ it 
was 1 year and 8 months; but all slides bearing 
the sign ‘‘very irregular’ belonged with one 
exception lo patients who died within 1 year. 
The one patient lived for 2 years and 6 
months.!' The average duration of life for 
these cases was 11 months. ‘The short dura- 
tion of cancer symptoms before the first 
treatment seems to indicate that the very 
irregular histological aspect was not the pic- 
ture of a final stage. Neither anamia nor 
leucocytosis nor fever played an important 
role. Several cases in their rapid progress 
reminded of the acute carcinosis of breast. 
Seven of these 10 cases belonged to the spinal 
type, 2 were spinal and transitional mixed, 
one was transitional. This group of especially 
malignant cases did not show a characteristic 
distribution among the cell types either. As 
far as our knowledge goes it is the same with 
the acute carcinosis of breast. The marked 
parallelism between very irregular histological 
picture and rapid progress toward death is 
worth while to be mentioned, but everybody 
has to make a diagnosis like that for himself, 
it will not do to compare the findings of different 
investigators on this point. 

The form of growth was studied carefully, 
the thickness and arrangement of cell strands, 
the relations between cells and stroma, the 
amount, character and localization of in- 
flammation, the number and character of 


1 But for the one extraordinary case with 2 years and 6 months, the 
average duration would be as low as 8'4 months, 
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mitotic figures. All the data were compared 
for the clinically different groups of cases 
and the results were entirely negative. The 
literature contains several statements on the 
favorable or unfavorable meaning of different 
kinds of inflammation for instance, but 
nothing definitely convincing. Special con- 
sideration was given in our material to the 
eosinophile cells but without result. 

Comparison of the haemoglobin percentages, 
the number of leucocytes and the relative 
number of polymorphonuclear and other 
blood cells did not lead to any definite con- 
clusion. Anamia played no important rdle 
in the course of the disease, there were no 
striking differences in the haemoglobin of 
cures and death cases and none in cases with 
longer and shorter duration of symptoms. 
The parallelism between disease and anemia 
was practically the same as it used to be in 
patients of any kind. 

A grouping of the patients according to 
age with different statistical controls gave 
the impression that the prognosis is very poor 
for women under 30 years. None of the 
eleven patients in this group was cured and 
the duration of life was as short as in the 
above described group of the very irregular 
ones. But for the years between 30 and 4o 
the outlook is not much worse than for the 
fifth decade which furnished the majority 
of cases. Neither is there much difference 
between the first and the second half of the 
fourth decade. But the generally accepted 
idea that the older the patient the better the 
prognosis seems to be confirmed by our 
figures. 


TABLE IX.—-DURATION OF LIFE IN RELATION 


TO AGE 

Age Number of cases Average duration 
26-29 7 10'4 months 
30-39 20 1 year, 7 months 
40-49 44 1 year, 9 months 
50-59 27 1 year, 1044 months 
60-69 18 1 year, 1144 months 
7° 2 2 years 


Only death cases constitute the material 
of this table. Theoretically the cures ought 
to be included and their expectation of life 
as general statistics give ought to be used, 


but such attempts at accuracy are useless 

since our clinical statistics are incomplete. 
The number of cures, however, in relation 

to the age of patients gives a different result 


(Table X). 


TABLE X.-—-~NUMBER OF CASES IN RELATION 
TO AGE 
Proportion 
Age No. of cases Deaths Cures of cures 
26-29 12 12 None ‘ 
3°39 39 2 15 1/2.6 
40-49 59 43 10 iy 3.9 
590-59 40 30 10 1/4.0 
60-69 21 19 2 1/10.5 
72 9 ra) I 1/9 


This seems very peculiar; no cure under 30 
years, but from 30 years on the relative num- 
ber of cures becomes rarer with age. We are 
unable to give an explanation but there are 
statistics with very large figures and similar 
paradoxical results; Weibel of Vienna reports 
on 2,478 cases of cervical carcinoma, that he 
finds the percentage of operable cases going 
down with age and the percentage of recur- 
rence nearly equal in different ages. In his 
table the cases under 30 years have the high- 
est percentage of operability. 

The number of children showed no peculiar 
relation to the occurrence or course of the 
disease, neither did the time which had 
elapsed since the last delivery. The figures 
correspond to the statements in the literature 
when adapted to the general statistics of the 
City of New York. Fifteen per cent of the 
cases occurred in nullipare. 

The question of adenocarcinoma of cervix 
has been omitted in this paper. The number 
of our cases is not large enough to give any- 
thing decisive and the reports in the literature 
are very contradictory. Furthermore in our 
time of radiation it is difficult to be sure about 
the origin of an adenocarcinoma which clin- 
ically is a tumor of cervix. 

CONCLUSIONS 

1. We have today no reliable basis for a 
histological prognosis in cervical carcinoma. 

2. The histological picture of cancer of 
cervix does not permit of establishing well 
defined groups according to the type of cancer 
cell. 
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3. In speaking about malignancy several 
points must be considered separately espe- 
cially in relation to the different principles 
which are active in radiotherapy. 

4. The constitutional factors must be con- 
sidered in determining prognosis. 

5. The influence of age must be studied 
anew since the existing data are unsatisfactory. 

6. The clinical classification of carcinoma 
of uterine cervix is still the best aid in making 
a prognosis. 

7. The general histological aspect of the 
tumor may be an aid in prognosis. 
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A CLINICAL TYPE OF CHOLELITHIASIS RESEMBLING RENAL 
DISEASE 


REPORT OF Two CASES 


By RUPERT S. CORBETT, F.R.C.S. (ENG.), Lonpon, ENGLAND 
From the Department of Surgery, University Hospital, Ann Arbor, Michigan 
AND 
CARLETON B. PEIRCE, A.B., M.D., ANN ArBor, MICHIGAN 


From the Department of Roentgenology, University Hospital, Ann Arbor, Michigan 


HE two cases reported are of interest 

in that they presented a clinical pic- 

ture suggestive of renal disease, but 
which, after a complete examination, proved 
to be cases of cholelithiasis. 

The diagnosis of gall-bladder disease has 
always been a problem to the clinician. If 
the present day view of the etiology of gall 
stones is accepted, it follows that there is an 
infection conveyed by the blood stream to the 
gall bladder. This produces a cholecystitis, 
and as a result cholesterin is precipitated 
around the organisms or epithelial cells which 
have been shed, thus giving rise to the forma- 
tion of stone. 

Stone formation would then appear to be a 
result rather than a cause of cholecystitis. It 
must not be overlooked, however, that stones 
in a gall bladder are very apt to give rise to an 
exacerbation of this cholecystitis, which fre- 
quently may be very acute. 

On the other hand, there is a group of ob- 
servers who do not believe that infection is 
a necessary precursor of stone formation. In 
their opinion, a nucleus is formed from a 
chemical compound, in all probability choles- 
terin, or even possibly one of the bile salts. 
A parallel to this is seen in the formation of 
renal stone, which takes place only in those 
patients whose chemical metabolism tends 
asily to precipitation. Stasis of bile then 
becomes a very important associated factor, 
as does the relative concentration of choles- 
terin in a solution of bile salts. 

Coincident with this view, the presence of 
a gall stone in the gall bladder can act as a 
foreign body and, by its constant irritation, 
produce a cholecystitis. Thus, the stone 
becomes the cause rather than the effect. 
Based on this hypothesis, complete removal 


of the gall bladder in all cases of cholelithiasis 
does not seem to bé justified. 

Gall stones give rise to varied symptoms 
and signs according to their position in the 
biliary tract. In this article, we wish to think 
only of their effect when present in the gall 
bladder. 

It was originally thought that gall stones 
always gave rise to biliary colic, usually fol- 
lowed by jaundice. In fact, the jaundice was 
considered an essential finding before a diag- 
nosis was made. We know now that gall 
stones are not necessarily associated with 
jaundice, and furthermore, that the presence 
of jaundice is not of prime importance in the 
diagnosis of gall-bladder disease. 

Stones in the gall bladder may give rise to 
no symptoms which are severe enough to cause 
the patient to seek medical advice. If a care- 
ful history is taken, it is generally found that 
the patient has had symptoms of pain and 
discomfort referable to the stomach over a 
long period of time. There is not the periodic- 
ity associated with a gastric or duodenal 
ulcer and, although the discomfort is asso- 
ciated with food, it comes on almost imme- 
diately, or very shortly, after food is taken. 
There is generally the association of flatulence 
giving rise to a sense of fullness or distention 
in the epigastrium. 

The factors bringing the patient to seek 
medical advice are: (1) the symptoms be- 
coming gradually more severe, associated 
with a sense of weakness and a lack of ability 
to do their usual daily work; (2) the onset 
of a sudden attack of pain brought about by 
a recrudescence of the inflammatory condi- 
tion in the gall bladder; or (3) recurrent 
attacks of colic, which may become so 
severe as to require the administration of 








460 SURGERY, 





Preliminary plate showing ureteral 
Stones are demonstrated 


lig. 1. Case tr. 
catheter inserted on right side. 
in the line of the catheter. 


morphia. To the above classificatiop, we 
would suggest the addition of a group in which 
renal symptoms impel the patient to come 
to the physician. 

The two cases to be reported illustrate 
this last group. This undoubtedly is a rare 
type, but, nevertheless, exists as a definite 
entity. 

It has been observed that a pyelitis is not 
an uncommon association with gall-bladder 
disease. Whether the pyelitis leads to the 
cholecystitis or vice versa is not clear. We 
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Fig. 2. Case 1. Pyelogram showing stones at junction 
of renal pelvis and ureter. 


do know that bacillus coli is the most com 
mon infective agent in the urinary tract. It 
is also the most common organism obtained 
from bile in cases of acute cholecystitis. 
Both conditions are more common in women 
than in men, and pyelitis more commonly 
affects the right kidney than the left. There 
are then these predisposing factors in com- 
mon. 

The renal symptoms predominated in these 
cases, yet the findings in the gall bladder 
appeared to be more advanced than those in 
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the urogenital tract. In addition to this, the 
rapidity with which the urinary symptoms 
cleared up after operation was remarkable. 

We consider that we are justified in con- 
cluding that the cholecystitis with the asso- 
ciation of stones in the gall bladder was the 
real cause of the symptoms in each case. 

Inspection of the literature does not re- 
veal any reference to such cases as those des- 
cribed below. In textbooks, the only mention 
found of the association of pyelitis with 
cholelithiasis is made by Mayo-Robson, who 
states under a list of twenty-seven complica- 
tions of cholelithiasis: ‘* Pyelitis on the right 
side due to a gall stone ulcerating its way 
into, or an abscess of the gall bladder bursting 
into the pelvis of the kidney.” 


Case 1. Mrs. C. J., age 52, housewife (125889), 
was first seen in the Medical Out Patient Depart 
ment of the University Hospital on September 21, 
1925. She was complaining of pain in the back, 
extending down the legs, associated with general 
weakness and the presence of blood in the urine. 
Pain in the back had been present for a number of 
years. Four or five days before admission, she 
noticed a burning and smarting sensation on_uri- 
nation. There was a frequency every few minutes, 
but no incontinence. The passage of blood and 
clots was noted in the urine and a nocturia reported 
for 2 nights only. The patient had always been in 
fair health and had never had such an attack as 
this before. She had lived in Michigan for the past 
35 years. There was no history of any serious ill 
nesses. She had had a hamorrhoidectomy and 
some operation in the pelvis. There was no history 
of jaundice or typhoid fever. The menopause took 
place 3 or 4 years ago. 

On examination, the patient was of light build, 
weighing 93 pounds. She had lost about 18 pounds 
in 31 years. The head, neck, and thorax were 
negative. Deep palpation of the abdomen elicited 
some tenderness on the right side, and the liver edge 
was palpable on deep respiration. The kidney was 
palpable on the right side, but there was no marked 
tenderness in the costovertebral angle. Her reflexes 
were normal; blood Wassermann negative. The 
urine at this time showed the following: pale in 
color, acid in reaction, specific gravity 1.013, and a 
cloud of albumin present. The centrifuged deposit 
showed epithelial cells; numerous red and white 
blood cells. The next day an examination in the 
Genito-Urinary Department revealed a diffusely 
inflamed urinary bladder. Each ureter was cathe- 
terized, and it was found that red blood cells, white 
blood cells, epithelial cells, and a few colonies of 
staphylococci were present in the specimens of 
urine obtained from both the left and right sides. 
Cultures were made from samples of urine from 
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Fig. 3 (left). Case 1. Detailed study of the gall bladder 
with oral administration of sodium tetraiodophenolphtha 
lein. 

Fig. 4. Case 1. Roentgenogram of gall stones following 
removal. The outer shell of one stone is seen lying to one 
side. - 





each ureter and showed growth of staphylococcus 
albus. Guinea pigs were inoculated. 

Pyelograms were next made. The right pelvis 
appeared normal after injection of the opaque fluid, 
although the kidney was low in position. Opposite 
the tip of the transverse process of the fourth lumbar 
vertebra was a shadow suggesting a gall stone, lying 
in very close relation to the kidney pelvis (lig. 1). 
After the administration of tetraiodophenolphtha 
lein, an elongated shadow opposite the transverse 
process of the third lumbar vertebra was demon 
strated. It was faint and not indicative of a well 
filled gall bladder. In the middle of this shadow 
were seen several shadows resembling gall stones. 
The dye was given a second time, 2 days later, and 
a well defined shadow of the gall bladder was obtained, 
in the center of which four facetted stones were 
clearly seen. This confirmed the diagnosis of 
cholelithiasis. 

An operation was performed by Dr. Cabot on 
October 5, 1925. The gall bladder was of large size, 
projecting 2 inches below the liver margin, which 
itself projected 2'% inches below the costal arch. 
The four stones were in the fundus of the gall 
bladder. The texture of its wall did not appear to 
be grossly diseased, so, only the projecting part of 
the fundus with the stones was removed, and the 
body of the gall bladder reformed by suture after 
ward. 

The patient’s canvalescence was uneventful. 
Urine examinations at intervals during convales- 
cence showed that the presence of red blood cells 
and white blood cells entirely disappeared. A culture 
on the day of discharge reports “scant growth of 
Gram-positive cocci, mostly in pairs, —diplococci and 
staphylococcus albus.”’ 

The pathological report on the portion of the gall 
bladder removed states ‘Chronic catarrhal chole 
cystitis with mucous gland metaplasia. Fibrosis of 
submucosa. Section of liver shows acute passive 
congestion. Diffuse fatty degenerative infiltration 
of the toxic type.—A. S. Warthin.” 

Case 2. M. R., age 37, housewife (127899), was 
seen in the Surgery Out Patient Department of the 
University Hospital on October 13, 1925. She com 
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Fig. 5 (left). Case 2. Detailed study of gall bladder 
with tetraiodophenolphthalein demonstrating stones. 

Fig. 6. Case 2. Roentgenogram of gall bladder following 
removal. 


plained of pain in the right side of the abdomen. 
The onset she attributed to an injury 25 years ago. 
From this time she had suffered a stinging pain 
starting in the right costovertebral region and 





Preliminary plate showing ureteral 
Stones demonstrated 


Fig. 7. Case 2. 
catheters inserted on both sides. 
along twelfth rib. 
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Associated with 
during the day 7 to 8 


radiating downward and inward. 
this, she had frequency 
times, at night 2 to 3 times. She also noticed 
hematuria at intervals. She was never jaundiced. 
At times the pain starting in the back was so 
severe that it doubled her up and was associated 
with nausea and vomiting. In the past history, there 
was no evidence of typhoid fever. She stated, how- 
ever, that she had never been really well. She had 
suffered from numerous minor ailments, and from 
constipation all her life. She was a well nourished 
woman, weighed 160 pounds. General examination 
was negative. Abdominal examination showed 
diffuse tenderness. ‘There was spasm of the right 
rectus on deep palpation. A mass was felt in the 
region of the right kidney which was thought to be 
that viscus. It was tender and moved on respiration. 
The liver dullness was not enlarged. Reflexes were 
normal. The urine was straw colored, alkaline in 
reaction, specific gravity 1.020, no albumin. Cen 
trifuge deposit showed a sediment of epithelial cells 
and a few pus cells. No red blood cells were seen. 
She was referred to the Gynecological Department. 
They reported examination of the pelvis as negative 
and suggested her condition might be urinary. The 


Fig. 8. Case 2. Pyelogram showing normal pelvis of 
right kidney with the shadows of the gall stones lying well 
to the side of the renal pelvis. 
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Genito-Urinary Department reported a normal 
urinary bladder. Ureteral catheters were passed and 
a specimen of urine from each kidney was taken for 
examination. The right side showed a few white 
cells and epithelial cells. The left was similar. The 
pyelogram report stated: “ Right shows apparently 
normal pelvis. We note shadows of increased den- 
sity, which in this roentgenogram, lie along the 
twelfth rib. They are definitely separated from the 
kidney. We consider them to be gall stones.” 
X-ray examination of the gall bladder after oral 
administration of tetraiodophenolphthalein demon- 
strated shadows very suggestive of gall stones (Fig. 
5). The stomach and duodenum appeared normal 
and the appendix was tender and segmented. A 
diagnosis of chronic cholecystitis and cholelithiasis 
was made. 

Operation was performed by one of us on October 
27, 1925. The gall bladder was found to be large, 
containing four large facetted stones, and was 
removed together with the stones. A biopsy was 
done on the liver and the appendix removed. The 
abdominal wound was closed without drainage. 

The patient made an uneventful recovery. The 
urine report on discharge stated “no growth on cul- 
ture,” and there were no abnormal constituents. 
The Department of Pathology reported: “Gall 
bladder—slight chronic cholecystitis. Appendix: no 
active process, old fibrosis. Liver: diffuse, fatty 
infiltration of toxic type.” 


In 1899, Carl Beck reported the first obser- 
vation in a roentgenogram of biliary calculi. 
Since that time, the roentgenologist has been 
taxed to differentiate between biliary calculi, 
renal calculi, and calcified mesenteric nodes. 
The two cases reviewed here present a similar 
difficulty in diagnosis. They also permit us 
to answer, in a measure, a question which has 
arisen with the introduction of the tetra- 
iodophenolphthalein in cholecystography by 
Graham, Cole, and Copher. ‘This question 
may: be stated: Is the increased visibility of 
the bile stone due to an absorption of the dye 
by the stone, or due to the background 
afforded by the bile containing the opaque 
salt? 

In Case 1, the pyelograms (Figs. 1 and 2), 
showed several rather round laminated shad- 
ows lying in the region of the kidney pelvis. 
When viewed in the stereoscope, these were 
definitely anterior to the renal shadow. 
Thus, they did not conform to the require- 
ments laid down by Thomson-Walker and 
Knox that renal calculi should be uniform in 
density, and be incorporated in the shadow 
of the injected kidney pelvis. One must then 


consider biliary calculi, calcified mesenteric 
nodes, or possibly fecal masses of unusual 
density. The last would very rarely have 
such regular shape as was found. A detailed 
study with the administration of the tetra- 
iodophenolphthalein was suggested by Dr. 
P. M. Hickey. Following the ingestion of 
the opaque salt, a fluoroscopic examination 
showed that, although these shadows moved 
upon bimanual palpation of the kidney, they 
did not move with the kidney upon respiration. 
The kidney shadow, moved downward and 
somewhat outward, the extra densities noted 
moved up and down in almost the same 
vertical plane. Detail films were then made 
of the gall-bladder region with the Potter- 
Bucky diaphragm. ‘These showed in the 
prone position a pyriform shadow with a 
markedly elongated neck dependent from the 
liver margin, and lying near the vertebral 
border. In the fundus, which lay opposite 
the transverse process of the third lumbar 
vertebra, were the shadows of four angular 
masses, concentrically laminated (Fig. 3). In 
the supine position, these shadows were 
larger, and less sharply defined, indicating 
that they lay nearer the ventral surface. 
Further study in the lateral view, the patient 
lying supine, as advocated by Knox, demon- 
strated the same shadows just anterior to the 
vertebral bodies. Accordingly, a diagnosis of 
biliary calculi was made. An interesting 
observation of the examination was the char- 
acter of the shadows of the calculi, partic- 
ularly the zone of lessened radiopacity setting 
them off from the medium of the dye-filled 
viscus. 

Following operation, the chemical charac- 
teristics of the stones were studied, and from 
this, the stones were determined to be in the 
class of the “combination stone” consisting 
of cholesterin, bile, and calcium salts. Their 
outer lamina, rather hard and polished, was 
about 3/32 inches thick, and when dry, sepa- 
rated easily from the underlying structure. 
This apparently corresponded to the area of 
lessened density mentioned above, for it was 
but slightly opaque to the roentgen-ray (Fig. 
4). A thorough study by Dr. Howard B. 
Lewis, professor of physiological chemistry, 
showed no trace of the _ tetraiodophenol- 
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phthalein. This supports a growing belief in 
this clinic that the increased visibility of 
biliary calculi with the tetraiodophenol- 
phthalein is not due to the absorption of this 
opaque salt by the stone, but rather due to 
the background afforded by the opacity of the 
dye-containing viscus. 

In Case 2, a barium meal in. the gastro- 
intestinal series presented a normal appear- 
ance of the tract with the exception of slow- 
emptying and tenderness of the appendix, and 
the observation of some shadows in the gall- 
bladder region, which were suspected of being 
biliary calculi. There was no evidence of 
pressure upon the duodenum by a large gall 
bladder. 

The tetraiodophenolphthalein was then ad- 
ministered by mouth and cholecystograms 
demonstrated an ovoid shadow, quite large, 
which lay opposite the third lumbar vertebra. 
Within this shadow were four areas of in- 
creased density similar in character to those 
described in the preceding case (Fig. 5). A 
diagnosis of biliary calculi was made by the 
Department of Roentgenology. A pyelogram, 
made at the request of the Genito-Urinary 
Surgery Clinic, showed a normal pelvis of 
the right kidney with the shadows of the gall 
stones lying well to the side of the renal pelvis 
in “soldier’’ formation along the twelfth rib 
(Figs. 7 and 8). Following cholecystectomy, 
the gall bladder was radiographed without 
opening and presented the appearance shown 
in Figure 6. Here we again note each calculus 
set off from the background of the shadow of 
the viscus by an area of increased radiolucency 
as in the preceding case. 

It should be noted that in both of these 
cases there was demonstrated a fair shadow 
of the gall bladder, indicating that the viscus 
was able to collect and concentrate the bile 
in an appreciable measure following its ex- 
cretion by an apparently normal liver. This 





would tend to make us consider that there 
was not a sufficient degree of cholecystitis to 
interfere with the normal concentrating 
function. 

In both cases, a biopsy of the liver was 
made, the report of which has been noted 
above. This observation will be discussed at 
a later date in connection with the report of 
the experience of this clinic with the use of 
tetraiodophenolphthalein in cholecystography. 

SUMMARY 

The findings in these cases bring out certain 
points of interest. 

1. There is a clinical type of cholelithiasis 
resembling renal disease. 

2. Treatment of the cholelithiasis at once 
relieves the renal symptoms. 

3. The finding of gall stones in the roent- 
genogram is enhanced by the use of the tetra- 
iodophenolphthalein, not due to absorption 
by the stones, but to the contrast afforded by 
the background of bile and opaque salt. 

4. The cases were associated with (1) large 
gall-stone formation; (2) a moderate degree of 
pathological change in the wall of the gall 
bladder; and (3) a very fair shadow of the 
viscus after the oral administration of tetra- 
iodophenolphthalein. This last is indicative 
of (1) normal liver function; (2) patency of 
the cystic duct; and (3) good power of bile 
concentration by the mucosa, according to 
the standard of Graham and Cole. 

These facts make it difficult for us to recon- 
cile ourselves to the generally accepted view 
of the etiology of gall stones. ‘They tend to 
the view of the chemical rather than the 
infective basis for gall-stone formation. ‘The 
gall stones might then be considered to be a 
cause rather than the effect of the cholecys- 
titis. 

We are indebted to Dr. Hugh Cabot and Dr. Preston M 
Hickey for the publication of this report. 
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CHOLELITHIASIS 


IN THE NEGRO! 


By EMILE BLOCH, M.D., F.A.C.S., New OrLeANs, LOUISIANA 


HEN one considers the number of 

cases of biliary calculi seen and 

the percentage in the negro, he is 
astounded with the rarity of the condition. 
In my investigation of this subject, I was 
surprised at the scarcity of data, with only a 
mention as to statistics in textbooks. The 
most complete thesis with bibliography to 
be found on the negro race is in a paper pre- 
sented by Professor Matas (12) tothe American 
Surgical Association in 1896. His data are 
acquired from the records of Charity Hospi- 
tal, New Orleans, Louisiana, for the years 
1884-1894. At that time the rarity of ap- 
pendicitis in the negro was most noticeable 
(total whites 25, 7 deaths; total colored 9, 
2 deaths, 1884-1893), as was urinary calculi, 
43 cases (1884-1894). Today appendicitis is 
not uncommon in the negro, but the infrequen- 
cy of renal and biliary calculi still persists. 

There seems to be a connection between in- 
fections of the gall bladder and the urinary 
tract, as referred to by Walton (32). A con- 
dition of greater infrequency is biliary calculi 
in the negro male. Having been associated 
on a colored male surgical service for many 
years, | have encountered only one case, which 
my statistics will verify. This case is the 
second in eighteen and one half years at 
Charity Hospital, New Orleans, Louisiana.” 

This comparison between whites and ne- 
groes is shown in a report of 106 cases of 
cholelithiasis operated upon at Louisville; 
only one was colored (Gould and Warren, 8). 
A routine postmortem examination at Johns 
Hopkins Hospital, Baltimore, showed the 
percentage incidence of gall stones among 
blacks as 5.5 against 7.9 among whites 
(Mosher, 16). From my clinical investiga- 
tion these figures seem to be incorrect.’ 

A few statistical records in the white race 
for comparison may be cited. The frequency 
in the white female to the male is 3 or 4, to 1. 
In the white race, one in every 10 or 12 autop- 

*Record Room dates from January, 1906. 


5A comparison of autopsy records from Charity Hospital, New 
Orleans, Louisiana, is unavailable. 


sies shows gall stones, though only 10 per 
cent who have them show from marked symp- 
toms (Barker, 4). European records show 
gall stones present, all ages and both sexes, in 
from 5 to 12 per cent; in Strasburg, 12 per 
cent; in Kiel, 5 per cent; in Manchester, 4.4 
per cent, etc. (Albutt and Rolleston, 1). These 
statistics are low as‘ they were taken from 
the working class. In America, Mosher (17) 
found in 1,655 cases, 115 cases of gall stones, or 
6.9 per cent. For a more complete statistical 
table, see article by Louis J. Mitchell of 
Chicago (15), with statistics from 1,600 ne- 
cropsies, 50 of which showed calculi. 

The following figures will be of interest in 
connection with this subject. Clark from the 
Canal Zone (negroes) reports a total of 1,088 
necropsies, calculi in 24, 2.2 per cent. Of 37 
female negro cases, calculi were found in 2. 
With his experience in the Canal Zone, he 
concluded that the West Indian negro is 
more liable to calculi than the same race in 
temperate climates. 

A few other statistics may be of interest. 
Rogers believes that in Calcutta biliary cal- 
culi are more common than in some European 
climates. Mohammedans are slightly less 
liable than Hindus, and Europeans consider- 
ably more so. Robson and Cammidge refer 
to Morehead’s practice in India, reporting 
only four cases. Rufz did not see a single 
case in Martinique and Borchgrevink had the 
same experience in Madagascar. Primer Bey 
claims that in Egypt calculi are more common 
in Europeans and Turks than in natives and 
negroes. Jeffrey’s and Maxwell’s records 
show one case in Shanghai, though urinary 
calculi are common. 

In Charity Hospital, New Orleans, Loui- 
siana, from January 1, 1906, to June 30, 
1925, 18! years, the total of primary cases 
of biliary calculi was 196 (white and negro) 
or 0.166 per cent. The operative cases in that 
time were 117.841 (minor surgery excluded).‘ 


‘These figures represent the working class, which is less liable to 
gall stones. 


1 From the Department of Surgery, Tulane University School of Medicine, 
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In Touro Infirmary, New Orleans, Loui- 
siana (indoor service exclusively white), from 
October 1, 1921, to June 1, 1925, 334 years, 
are recorded primary cases of cholelithia- 
sis, 40; secondary, 59, 0.54 per cent; total 
major and minor operations 18,171 (treat- 
ment room cases included). Of 196 cases in 
Charity Hospital, 17 were in. negroes—15 
female, 2 male. Flint Goodridge Hospital, 
New Orleans, Louisiana (negro hospital), 
from January 1, 1916, to June 1, 1925, 91% 
years, reports 6 cases of biliary calculi, 
0.187 per cent--4 female and 2 male. Total 
operations, 3,203. 

The 1920 issue of the United States Mor- 
tality Statistics (31) shows calculi in whites, 
male 733, female 2,185; negroes, male 28, 
female 77. The latest mortality report, 1922, 
shows calculi in whites, male 891, female 
2,569; negroes, male 31, female 78. 

’ v > . . . 

The first colored male case of cholelithiasis 
recorded at Charity Hospital, New Orleans, 
Louisiana, was by Dr. Hermann Gessner, 
March 16, 1918, with an operative diagnosis 
of subacute obstructive cholecystitis with 
cholelithiasis. History written by interne, 
Dr. Howell. 

Case 1. A. N., admitted March 16, 1918, dis 
charged April 6, 1918. He complained of stomach 
trouble, which began 6 months ago with pain in 
abdomen after eating, becoming more severe one 
hour afterward. Trouble continued for a period of 
2 to 3 weeks, then he felt absolutely well until 2 
months ago. With the attacks he vomited blood. 
The pains were of a burning character, sharp, and 
were accompanied by belching and later by vomit- 
ing. The past and family history ‘is negative. 
X-ray and clinical diagnosis made March 10, 1918, 
was possible gastric ulcer. X-ray examination 
showed irregularity in filling of stomach near the 
pylorus; no 6 hour stagnation (J. W. Harney, M.D.). 

Examination of gastric contents, March 22, 1918, 
showed motility; no raisins or seeds returned; free 
hydrochloric acid, 38 per cent; total hydrochloric 
acid, 55 per cent; trace of occult blood; no lactic 
or butyric acid. Microscopical examination showed 
a few red blood cells. Cholecystectomy was done 
through a transverse incision of abdominal wall, 
March 31, 1918. Ether was used. The suture line 
ruptured and was resutured by Dr. Jerome Landry. 
Pathological report: chronic infiltrative and pro- 
liferative cholecystitis. 

CASE 2. Joe Jones, aged 51 (Serial No. c1og93), 
male, colored, admitted June 8, 1925; discharged 
July 16, 1925. History was written by Dr. J. E. 
Snelling. Patient complained of pain in lower 


right side of abdomen and in right shoulder at in- 
tervals. About 4 years ago, he was taken with a 
severe pain in right side of abdomen, cramp-like in 
character, which radiated over the lower part; also 
a sharp pain which radiated to the right shoulder. 
Nausea and vomiting were present at this time. 
This attack passed away in a day. Since that time, 
he has had recurrent attacks of similar character, 
but these attacks have not been so severe and have 
not been accompanied by vomiting. Patient says 
that at times he has noticed that bowel movements 
were colored like putty. He has never noticed any 
blood or mucus in stools; has never had a diarrhoea 
of significant duration. 

Patient had measles at 7, mumps at 8, typhoid 
fever at 14 years. He was in bed 60 days with 
fever. He had pneumonia with typhoid (?), a 
broken clavicle at one and one-half years, urethritis 
at 30 years, sore on penis in 1924. The family his- 
tory was irrelevant. Physical examination showed 
the patient to be a well developed and well nourished 
colored male, not acutely ill. No gross deformities 
were noted. The conjunctiva was discolored. 
The teeth and tonsils were negative. The neck 
was negative. The thorax was symmetrical, the 
lungs clear of adventitious signs and sounds. The 
heart was not enlarged and there were no murmurs. 
The abdomen was negative save for pain on pres- 
sure in the right iliac region; no palpable masses 
were present and no ascites. ‘The extremities were 
negative; the glands, negative; the reflexes normal. 
Examination of urine June 10, 1925, was negative; 
June 17, negative. Blood count June 11, 1925, 
showed total white cells 8,500; small mononuclears, 
20; large mononuclears, 4; neutrophiles, 76: June 
17, 1925, total white, 5,000; small mononuclears, 
15 large mononuclears, 5; neutrophiles, 85; no mala- 
ria plasmodia; Wassermann, negative. 

Operation was performed, June 12, 1925, under 
ether anaesthesia. ‘Tentative diagnosis: chronic 
appendicitis. An appendectomy and cholecystos 
tomy were done. The appendix was found meshed 
in many adhesions and bound down. ‘The gall 
bladder showed a stone the size of a small almond 
and many small sand-like particles (calcium bili- 
rubinate stone). 

Progress notes June 13, 1925, temperature 102. 
He feels very well except for pain in the epigastrium 
which was relieved by allowing the tube to drain 
(tube cut off at intervals). June 14, 1925, tempera 
ture 100; pulse rapid (104) regular, good volume. 
Since operation 8 ounces of thick, syrupy bile has 
drained from catheter. No abdominal distention 
is present. Coarse, sibilant, and sonorous rales are 
heard over both lungs (bronchitis). June 15, 1925, 
temperature ror; general condition fair; pulse 
116-20. ‘There were same physical findings as 
yesterday; wound was dressed, and no pus is found 
in the incision; but there is a slight infection around 
the drainage tube. June 17, 1925, temperature 
maximum, 102; pulse, 102-82; no change in wound; 
free drainage of bile which now is clear and of a 
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golden yellow color opposed to the thick green 
bile that drained the first few days. The possibility 
of typhoid fever was discussed. June 18, 1925, 
temperature 100; patient feels better. No other 
comments were made in morning. In afternoon 
Pezzar catheter was removed. About 1'% pints of 
bile has drained since operation. The retention 
sutures were removed and the wound cleansed 
thoroughly. A gauze drain was placed in tract of 
the catheter. June 19, 1925. Blood culture for 
typhoid was taken; temperature 99. Bile drained 
from biliary fistula. Afternoon temperature was 
98.6. June 20, 1925, temperature maximum, 100; 
the general condition was good; the fistula was still 
draining. June 21, 1925, temperature maximum, 
100; patient feels well; bronchitis has cleared up; 
the biliary fistula is draining freely. June 22, 1925, 
patient’s general condition is good; temperature 
99.6; drainage same. June 23, 1925, blood culture 
is negative for typhoid; bacillus staphylococcus 
albus found; probably a contamination. The opera- 
tive wound has healed completely; the stab wound 
only slightly. Bile is still draining. Temperature 100. 
June 26, 1925, the biliary fistila is healing rapidly. 
June 30, 1925, the wound is closing nicely. There is 
slight drainage of biliary fluid. 

Postoperative examination shows blood choles- 
terol, 303 milligrams per 100 cubic centimeters and 
bilirubin (van den Bergh) indirect .5, direct, nega- 
tive. (Drs. D. N. Silverman and T. A. Tumbleson.) 

Examination of the stone was not complete be- 
cause after the stone had been crushed for culture, 
the sand was misplaced and a chemical analysis 
was thus made impossible. The calculus measured 
1.5 by 1 centimeter, had a slightly roughened sur- 
face, was dark pearly gray in color and of a light 
weight in proportion to its size, weighing only 1.2 
grams. It was brittle on the outer surface and was 
easily crushed to a powderlike form. It was ash- 
like in color throughout with a ring of black about 
midway of the thickness of the wall. Grossly this 
places the calculus as a mixed bilirubin calcium 
calculus having at least 25 per cent cholesterol with 
probably traces of copper and iron. Culture of inner 
material was sterile. (Dr. M. P. Bowden.) 


In considering the etiology of gall stones we 
will again make reference to the treatise on 
the negro by Professor Matas, which refers 
to statements which are to this date of funda- 
mental importance. We refer to the illus- 
trious Quatrefages (a French naturalist, 
1810-1892,20) who submits the following 
propositions as guiding axioms: 

1. The essential or fundamental nature 
(biologically speaking) of all men is the same. 

2. The formation of distinct races has been 
the sole cause of modifications in this funda- 
mental nature of all human groups. 


3. The several characters and special ap- 
titudes which constitute a kind of acquired 
nature have, in each of the groups, been 
developed under the influence of varying 
conditions of existence. That is, when the 
disturbing action, as the cause of disease or 
injury, acts upon the fundamental element, 
the same cause will produce fundamentally 
the same effect; on the contrary, when this 
action is exercised upon the acquired element 
of each race, the same cause will produce 
different effects. This may be better expressed: 
“Unity of species and multiplicity of races 
involve the liability of all men to common 
diseases, which will at the most vary as to 
accessory phenomena, but allow the existence 
of disease more or less peculiar to certain 
human groups.” 

The negro has many diseases in common 
with the white race, but the absence of cal- 
culi, biliary and renal,! seems characteristic 
of their group. Before going into the etiology 
of biliary calculi, it is important that we 
have an insight into the physiological chem- 
istry of the bile and blood with their relation 
to each other and to food, and to the forma- 
tion of biliary calculi in the white race. As 
to this type of experimental work on negroes, 
I can find no data; therefore no comparative 
statistics exist. The first constituent of the 
blood and bile that we will discuss is choles- 
terol, as this is the most frequent constituent 
of calculi. 

CHOLESTEROL 

Cholesterol (Campbell, 5) was first isolated 
by Conradi in 1775 and analyzed by Chav- 
reul in 1815. Its physiological and patho- 
logical significance was recognized after the 
beginning of the present century. In 1862 
Flint tried to show its presence in the blood, 
and soon afterward Pecot demonstrated the 
amount of increase in a grave case of jaun- 
dice. In 1909, Windaus introduced a method 
of estimating cholesterol. The amount was 
found to be increased in diabetes by Fisher, 
and diminished in chlorosis by Erben, Pan- 
zar, and Aschoff. Other names that should 
be mentioned in this work are Craven Moore, 
Doree, and Gardner. 


1 Renal calculi are rare in the colored race, as shown in the records of 
Charity Hospital, New Orleans. 
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Formerly the origin of cholesterol was 
based on the theory of Naunyn and Jankau, 
i.e., cholesterol of the bile is not the result of 
metabolism and is not a specific secretion of 
the liver, but is formed from the mucous 
lining of the gall bladder and large bile ducts, 
especially when inflamed, as a result of bac- 
terial infection. This theory has been found 
to be incorrect as will be brought forth in 
considering the chemistry. 

Cholesterol is composed of C27H4,O0 (con- 
tains an alcoholic hydroxyl group); it belongs 
to the class of terpenes which occur widely 
distributed in the vegetable world and which 
had previously not been recognized as exist- 
ing in the animal world. The animal organ- 
ism, therefore, contains hydro-aromatic com- 
pounds. It combines with fatty acids to form 
compound esters which are analagous to the 
fats. In this form cholesterol exists in the 
animal world (Robertson, 23). 

The proportion of cholesterol in bile varies 
from 20 to 80 milligrams per 100 cubic centi- 
meters, and the proportion in blood varies 
from 150 to 180 milligrams per too cubic centi- 
meters. It cannot be said definitely that 
cholesterol is derived from the diet, but the 
evidence points in that direction. Choles- 
terol is found in all animal fats and oils, 
sheaths of nerve fibers, liver, kidney, and 
suprarenals. Also it is found in considerable 
amount in cod liver oil. It may be held in 
solution or suspended in emulsified form in 
water by the addition of soaps, saponins, 
bile salts, or lecithin. It is by this means that 
it is held in solution or suspended in the bile 
and other tissue fluids. Cholesterol admin- 
istered by mouth results in its absorption as 
shown by direct observation by Knudson, 
by means of cholesterol in the blood, by 
deposits of cholesterin, which are formed in 
the tissues and by the effect of growth of 
animals. Cholesterol itself is not found in the 
vegetable kingdom, but the isometric phy- 
tosterols (Robertson, 23) such as sitosterol, 
are found in wheat, rye, linseed oil and 
calabar bean. They increase the cholesterol 
in the blood. Also neutral fats, as olive oil, 
increase the cholesterol in the blood. In 


certain disease conditions, in which there is 
much fat in the blood (lipamia), the choles- 
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terol is increased. On reaching the liver in a 
quantity in excess of that which should nor- 
mally be present in the blood stream, choles- 
terol is taken up and excreted by the liver 
cells and furnishes an important constituent 
of the bile. The latter on reaching the intes- 
tinal tract forms an additional source to the 
food supply from which the cholesterol is 
also absorbed in the blood. Its functions are 
unknown, but its reabsorption suggests that 
like the bile salts, it is some help in fat ab- 
sorption (J. C. Campbell). 

The conclusions derived from the previous 
data and cited by Wilensky, are as follows: 

1. Cholesterol content of blood in various 
animals and in different human races, de- 
pends upon the cholesterol (lipoid) content 
of the food. 

2. Cholesterol content of bile depends on 
cholesterol content of the blood. 

3. Marked increase of cholesterol in blood 
will cause a marked increase in the bile choles- 
terol, and vice versa. 

Other conditions that alter the cholesterol 
content of the blood are as follows: 

1. Cholesterol is lowered in fevers (infec- 
tious), anemia, malignant diseases, acute 
yellow atrophy, and tuberculosis. 

2. Cholesterol is increased (a) in the 
presence of other disease conditions as arterio- 
sclerosis, diabetes, and nephritis; (b) during 
pregnancy and in the postpartum period; (c) 
in complete obstruction of the common bile 
duct (increase 0.25-0.7 per cent), if there is 
no complete obstruction, hypercholestero- 
laemia may not appear. 

Rothschild and Wilensky (26) have sum- 
marized the gall-bladder conditions in which 
the cholesterol content of the blood can be 
normal. 

1. The cholesteral content of the blood 
can be normal in the presence of stones, in 
normal gall bladder, without common duct ob- 
struction, with or without high temperature. 

2. In chronic inflamed gall bladder con- 
taining stones, without common duct ob- 
struction, and with or without high tempera- 
ture. 

3. In the presence of any of these condi- 
tions with incomplete obstruction of common 
bile duct. 
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4. 
bladder with or without stones, with or with- 
out fever and with no obstruction of common 
bile duct. 

5. In conditions as in division 4 with par- 
tial or complete obstruction of common bile 
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In presence of empyema of the 


gall 


The occurrence of hypercholesterol- 


«emia has significance in only one instance, and 
that is to differentiate jaundice due to cir- 
rhosis of liver and common duct obstruction, 


i.e., 


terol content of blood. 


“The diagnostic 


SUMMARY 


cirrhotic conditions give a low choles- 


ralue of cholesterol esti- 


mation in blood, in any given case, is vari- 


able and dubious.”’ 


The cholesterol content 


of bile and blood can be influenced by dietary 
Fraser 
and Gardner; and conclusive proof is given 


means as claimed by Doree, 


by Pribram, 
and L. 
Waskee, 


Fraser and Gardner, 


Huilleir, 
Weltman 


and Beach, 


schild. (‘Table I.) 


TABLE I. 


I. 


> 


DISEASE CONDITIONS 


VERMAN AND EMILE BLOCH, 


Ellis, 


Gregaut 
Autschkow and Chalatow, 
and Roth- 


CHOLESTEROL READINGS IN VARIOUS 
RECORDS OF D. N. SIL- 
NEW ORLEANS 


Amount in Mg. 


Chronic pancreatitis, achylia, white stools, 
no jaundice (white).............. 
Chronic appendicitis (acute exace rbation) 
cholecystogram negative (white)...... 
Gall-bladder infection with distortion of 
gall bladder in cholecystogram with 7 
day retention of dye (white).......... 
Cholecystitis (colored woman)........ 
Cholecystitis. C holecystostomy one year 
previous for sepsis (white) 
Cholelithiasis. No jaundice at 
blood examination (colored male)..... . 
Cholelithiasis (cholesterin) cholecystos- 
tomy 8 years previous (white), before 
second operation eer 
Not dieted. During attack 
(3 cholesterin stones at second ope ration) 
Duodenal ulcer (white) 
Chronic biliary infection. 
(ee 
Cholelithiasis. No jaundice (white) ; 
Chronic biliary infection following influ- 


No jaundice 


enza. Jaundice (white)......... pala 
Chronic biliary infection. Achylia, fatty 
stools. No jaundice, Dece mber 9, 1924 


(white) February 6, 1925, following fat 
ra cincinrisliethver mace eawnaas 
Chronic biliary infection. Cholecystos- 
tomy previously performed. No jaun- 


MPI eke sceneednnersanaen 


306 
264. 


204. 


wn 


n 


al 
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Amount in Mg 

14. Chronic biliary infection following influen 

za (white).. : 200 
15. Chronic cholecystitis. No jaundice (white) 263.10 
10. Chronic cholecystitis. No jaundice (white) 243.9 
17. Chronic cholecystitis and migraine (white) 238 
18. Chronic cholecystitis following amoebic 

dysentery, 4 years’ duration (white)..... 274.4 
19. Chronic cholecystitis. No jaundice (white) 231.4 
20. Duodenal ulcer. 6 hour won retention 


er rrr ee 280.9 
21. Chronic cholecystitis with | pus in gall 

bladder. Achylia and pancreatic diar 

S| Ree ee 212.7 
22. Subacute biliary infection with cholec ysti- 

tis following influenza. No jaundice 

| DEE SE ee ery tee 192.3 
23. Cholecystostomy 2 years »revious. Later 

a cholecystectomy (white), Reading 

before second operation. ...... 277 
24. Chronic cholecystitis with cystic duct 

obstruction (white)................. 244.4 

After operation... .. eer eer 238 
25. Chronic cholecystitis. Definite shadow 


of gall bladder with ordinary radio 
gram (white male)... 2" 
26. Chronic cholecystitis with papilloma of 
gall bladder. No jaundice (white). Be- 
fore operation...... 233.0 
27. Cholecystitis. Inc reasing sy mptoms with 
—- Cholesterin crystals in bile 
(white)...... paeteneena: abe 
28. Chronic biliary ‘infection. No jaundice. 
April 28, 1925. Large liver. ‘Typhoid 


25 years previous (white).......... . sgt 

July 24, 1925. Fat free diet........ 167 
29. Colitis several years, then biliary tract 

infection with jaundice. No bile in duo- 

denum for 2 days (white). . 208 
30. Carcinoma, gastric and hepatic ‘(colored 

male). Pre operative reading.......... 238 
31. Acute appendicitis (colored male). Pre 

GPCERliVe FORGING..........c0cscesses 2996 


BILIRUBIN AND ITS PRECIPITATION 
Another constituent of the bile that should 
be considered is the coloring matter of bile, 
known as bilirubin and biliverdin. ‘These 
are intermediary products between blood 
pigment and the coloring matter of the urine 
(urobilin). Bilirubin can be converted into 
biliverdin by passing through the stages of 
biliprasin and bilifuscin. Biliverdin has a 
different spectrum from bilirubin. The 
amount of bilirubin in the blood is from o.2 
to 0.6 units or 1 to 3 milligrams per liter (1 
unit equals 5 milligrams of bilirubin in 1 liter 
of blood) according to van den Bergh. The 
origin of bile pigment has been discussed 
very much within the past 3 years and its 
importance is increased in this connection 
with calculi formation in the negro, as calculi 
when present are as a rule of the calcium 
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TABLE II.—-CHOLESTEROL ESTIMATIONS DUR- 
ING PREGNANCY BY WALTER LEVY, OBSTET- 
RICAL SERVICE, TOURO INFIRMARY, NEW 
ORLEANS 





White Colored 
Multip | Multip 
: Reading) ara or ae , |Reading} ara or 
Case | Date |j, Mg.| _pri- Case Date in Mg. ri 
mipara : mipara 
| | 
S 7-25-25] 240 M P.J. 8-24-25| 240 P 
M.B. | 7-21-25] 100 ~=| M 
S 9 5| 200 P | R.T. | 7-22-25] 214.5 | M 
8-5~-25 | 160 P 
BI 7-15-25| 120 P M.M. | 7-15-25] 184 | P 
H.T. | 8-12-25] 120 | M 
B 7-24-25} 184 P L.W. | 7-16-25] 160 | P 
L.B. | 8-7-25 | 132.8 P 
B 8-3-25 | 176 M G.C. | 8-4-25 | 256 M 
} V.B. 8--7-25 140.8 | M 
I 7-25-25| 120 P | BG. 8-31-25] 150.4 I 
| G.G. | 8-20-25] 160 Pr 
I 7-31-25) 160 P | O.J. 7-9-25 | 104 M 
| R.L. 8-10-25] 132.8 P 
I 9-23-25] 145 Poe 8-20-2«| 105.6 | M 
| | O.N 7-3-25 | 192 M 
M 8-24-25] 19 I 7-23-25] 168 
| : ks. 7-20-2°| 172 M 
Zz | 8-21-25) 140.8 M | 
S. 7-24-25| 200 M 
3. 7-5-25 | 128 M 
The above figures seem to be about the same in both races. All 
estimations were made in the latter months of pregnancy. 


bilirubinate type. G. H. Whipple (33) claimed 
that body cells, other than those of the 
liver, have the capacity of rapidly changing 
hemoglobin into bile pigment. ‘This was 
followed by experimental work by Mann, 
Bollman and Magrath, (11), in collaboration, 
showing the formation of bile pigment after 
removal of the liver. Further experimental 
work was by Rich (22) of Johns Hopkins, 
showing the extrahepatic formation of bile 
pigment. The most recent work on this sub- 
ject, as stated by Dr. William Mayo, is by 
Sheard of the Mayo Foundation, whose ex- 
perimental work is by the spectrophotomet- 
ric method. He concludes that bile pigment 
is not formed by the liver, but is carried to 
it (29). Other theories on the origin of bile 
pigment can be found in an editorial in the 
Journal of the American Medical Association 


(10). 


LIVER FUNCTION TESTS 


The different tests that are in use today 
to determine the liver function are the van 
den Bergh, Fouchet, Rowntree, Rosenthal 
dye test, the icterus index, and the Widal 
hemoclastic test. The van den Bergh test has 
a distinct value in studying liver function, but 
the extent must be determined by the icterus 


TABLE III. BILIRUBIN ESTIMATION—VAN DEN 
BERGH METHOD BY T. A. TUMBLESON 
C, colored; W, white; M, male; F, female. 


Disease condition Expressed in units 


Indirect Direct 
1. Carcinoma of liver (C.M.) 1.2 Delayed 
2. Carcinoma of head of pan- 
creas (W.M.) Gastro- 
cholecystostomy..... 4 7 Delayed 


3. Chronic cholecystitis (C. 
M.) Clinical diagnosis 2 

4. Empyema of gall bladder 
(C.M.) Operative di- 


I sccechn Sipe a hak oa 1.6 2.5 Delayed 
5. Obstructive jaundice (C. 

M.) Clinical diagnosis. 12 21 Delayed 
6. Chronic cholecystitis with 

cholelithiasis (W.F.).... 1.2 Delayed 
7. Cholecystitis (C.F.)...... 2 t Delayed 
8. Pernicious anemia (W.M.) 2.5 Delayed 
g. Cholecystitis with chole- 

lithiasis (W.F’.)........ 1.6 Delayed 
10. Cholecystitis with chole- 

lithiasis (W.M.)....... 5.7 10 Biphasic 
Ir. Septic jaundice (C.M.)... 6 4 Delayed 
12. Carcinoma of liver (W.M.) 6 8 Biphasic 
13. Carcinoma of stomach 

oS rer Normal 
14. Carcinoma of stomach 

| err Normal 
15. Chronic appendicitis (W. 

M.) boy jaundiced ‘ Delayed 
16. Gumma of liver (C.M.)... Normal 
17. Biliary colic (W.M.)..... 1.5 Immediate 
18. Chronic cholecystitis (tor- 

sion of cystic duct). ... 8 Negative 


Herrmann and Kornfeld (9) found with oxidation method an increased 
bilirubin in all pregnant women; stronger in first month, and women 
with pernicious vomit ng had a high concentration of bilirubin, 


index or dye test. “It helps as a specific 
qualitative test for bile pigment, to control 
readings of the icterus index in the zone of 
latent jaundice.” It distinguishes between 
hemolytic and obstructive jaundice. The 
Fouchet test is unreliable for detecting minor 
grades of bilirubineemia. The icterus index 
is a measure of the bilirubin in the blood; its 
clinical value depends on all the factors that 
will produce this condition and is an aid in 
diagnosis, prognosis, and treatment. It is 
simple, accurate, and of definite clinical value. 
In a recent article by Ravdin (21). the value 
of the van den Bergh test is cited in differ- 
ent disease conditions of the biliary system, 
blood dyscrasias, and occlusion of the com- 
mon bile duct, with strong, immediate reac- 
tion obtained. Nine chronic cholecystitis cases 
gave negative direct and indirect value above 
normal in only one; 11 calculous cholecystitis 
cases gave a negative or delayed direct and 
an indirect reading of from o.2 to 1.9 units. 
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PRECIPITATION OF BILIRUBIN 

As to the precipitation of bilirubin, many 
theories have been expounded for many 
years. Bilirubin itself is never precipitated, 
but under certain conditions forms a com- 
bination with calcium and is then precipi- 
tated as an insoluble compound. It may be 
the nucleus of a stone or be the calculus it- 
self, forming the biliary sand. The question 
is, what determines these formations. No 
matter in what proportion they exist in the 
bile, they cannot combine to form an insolu- 
ble compound. ‘The addition of lime water 
would precipitate the combination, if it were 
not that the bile salts hinder it by the bile 
acids combining with the lime. Thereby 
hinges the origin of the calcium that enters 
into the formation of calculi. Lime in the 
drinking water has no effect on lime in the bile 
(Naunyn). Its source in all probability is 
from the mucous membrane of the bile pas- 
sages. Frerichs and others claim it is from 
an inflammatory exudate. Lichwitz doubts 
the formation of carbonates from exudates 
and Bachmeister has shown that small 
amounts of calcium carbonate fall out of bile 
in vilro, though not enough to account for 
carbonate stones. Naunyn believed that 
albumin was the chief factor in determin- 
ing the precipitate of these concretions and 
the albuminous material is derived from the 
desquamation and disintegration of the epi- 
thelium of the bile passages. 

The precipitation of bilirubin in insoluble 
form plays an important part in the forma- 
tion of calculi as they act as foreign bodies, 
causing secondary inflammation and acting 
as nuclei for many stones. A. Bachmeister 
(3) has found calcium bilirubinate stones in 
uninflamed and sterile gall bladders but 
claims that they are more common in infected 
and damaged organs. 

Comparison (Oparita, 19) of cholesterol 
and bilirubin contents of blood: (1) In ob- 
structive jaundice and in some diseases of the 
parenchyma, both are retained but they do 
not always run parallel. Cholesterol reten- 
tion may last for weeks after the bile pig- 
ment has disappeared. (2) In nephritis and 
arteriosclerosis, cholesterol is retained and 
bilirubin remains unchanged. (3) In cardiac 
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disease without arteriosclerosis, bilirubin is 
increased and cholesterol remains normal. 

Chauffard claimed that because of the high 
cholesterol content in blood during preg- 
nancy, stones were formed and also that a 
high cholesterol content of blood was diag- 
nostic of stones. This was confirmed by 
Flandin, working with Chauffard’s cases, and 
also by Heuer, Rothschild and Rosenthal, 
1923, J. R. Bell, A. O. Wilensky and M. A. 
Rothschild, 1924. This idea was denied by 
Denis, Gorham and Meyer, Reimann, Meig- 
now and Schnobel and further proved by 
Meyer and Campbell (5), showing that the 
high values were due to jaundice. Sir Berk- 
ley Moynihan, referring to the work of 
Dr. Cecilia Shiskin also claims a_hyper- 
cholesterolemia in cases of gall stones, but 
Campbell states that they do not specify 
whether these patients were jaundiced at the 
time of examination. 

As for the increase during pregnancy, it 
may be an etiological factor, but it does not 
last long enough to be of any diagnostic 
value, and as to the retention in obstructive 
jaundice and other liver conditions, it is a 
secondary, accidental result and throws no 
light on the normal function of cholesterol. 


EXPERIMENTAL WORK ON GALL-STONE 
FORMATION 


Reviewing the literature we find that much 
has been done with the result that there are 
many hypotheses but no conclusive proof. 
The work of Naunyn, confirmed by Harley 
and Barrett, showed that the introduction of 
foreign bodies in the absence of catarrh did 
not produce calculi. In an article by Roth- 
schild and Wilensky (26) many facts are con- 
sidered. Their idea is best explained by 
quoting from their text: “Bile is a colloidal 
solution and cholesterol is held in suspension 
by means of bile salts, acids, and lecithin dis- 
solved in it. Such a compound mixture is 
subject to the ordinary physical and chemical 
laws. Precipitation may occur following 
supersaturation or a disturbance of normal 
equilibrium. Infection causes an inflamma- 
tory response of the gall-bladder wall with its 
exudates of electro-positive serum albumin 
and causes a precipitation of the ingredients 
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CHOLESTEROL AND BILIRUBIN ESTIMATION BY D. N. SILVERMAN AND 
T. A. TUMBLESON 


TABLE IV. 


Bilirubin (van den 


Cholesterol Bergh) Units 






































No. | Estimation (Mg.) | , 
Direct Indirect 
- ‘s. J., ( “M ) Cholelithiasis : ar | Postoperative - 703 Sg ‘Negative 7 5 
- rr “Pp ,»(C.M ) Acute appendic itis tars Pre operative ~ ff -" ae —_ Normal ae) bite 
‘i M., (W.M.) Chronic appendicitis i: | Pre operative oe 226.2 =a ‘Normal — 
-__ j c , (W.F.) ¢ hole cystec tomy for stone 54 years previous ; Not operated upon a "99g 5 ma Normal r 7 
5 J., (W.F.) Chronic cholecystitis _ Not operated upon oe : 990 oo Negative | ” i 
% W., (W.F.) Chronic cholecy titis _ “Not operated upon wane ir 3st ; Normal - on 
¥ S., (W.M.) Cholelithiasis _ Oe Pre operative ims | 7 ae — | Delayed ms 7 rr 
cy G., (W.F.) Cholecystitis and stones aia a Pre-operative aon ne a 932.2 Noval z 
ee j M., (W.M.) Subacute cholecystitis Kerneeciemeonmes Not operated upon me i ” o.. 4 a Negative i 2 I ; ; 
7 ; P., (W.F.) ¢ hroni hepatitis 7 7 | Non-aperative 7 _ 334 Normal 
11 ; S., (W.M.) Chronic gastritis : icity —_ Non ope cite ee | 7 ‘i - - Normal 
12 W.B , (W.M.) ¢ rons hillary infos co ; _ Not neniekupen, ; | a 392 te Negative 1.7 ‘ 
es 7 R., (W.M.) Cholecystectomy —_ = Postoperative a | 166 6 eentive 6 
- | H., (W.M.) Cholecystitis and stone s "4 Not operated upon — ne oan — Normal 
15 I , (W.F.) Cholecystiti following influenza | Non operative —— 185 : Meme 
7 P., (W.M.) Chronic cholec ystitis nie iss a Non-cperative = aa 180 Sin Negative 6 
a. H., (W.F.) Cholec yatitis (stone ?) : a Not operated upon ; as 222 a Normal - 
18 7 McB., (W.F.) Chronic pane reatitis ibe ‘Non aperative - 170 3 Normal 
is K., (W. I +) A ute cholangeitis, jaundi ed, hookworn found Non operative 406 35 
es P., (WE ) Chronic cholec ystitia ; wisi ‘Men-eperative ke ; eye Delayed 8 ¥ 
21 ar , (W.M.) Gastro jejunai ulcer (gastro enterostomy 7 years eye a | 
previous Pre-operative 191.3 Delayed I 
2 | K., (W.M.) Chronic binds titiowing’ chole ystectomy ) : cant i "j ~ 
| atresia of choledochus (hepatoduodenostomy) | Not operated upon | 6-16-25 333.33 Biphasic 6 


12 
6-25-25 330 Biphasic 


5 
After treatment 7-3-25 Biphasic 4 


Not operated upon. X-ray 





23 | M., (W.M.) Chronic cholecystitis 
visualization without dye | 277.7 Normal 
24 | S., (W.M.) Myocarditis | Tetrachlorphenolphthalein 204.1 Delayed 1.2 


| 15 min. 5 per cent 
1 hr. 5 per cent 
2 hr. 3 percent 


C, colored; W., white; M., male; F., female. 


in an electro-negative solution.” This was precipitation and stone formation from bile 


demonstrated on a patient with a cholecys- 
tostomy and corroborated by experiments on 
rabbits by Anitschow and Chalatow (de- 
posits of cholesterin stones). 

Also in this connection, may be mentioned 
the work of Michand (14) who showed that 
fats and cholesterol are held in an emulsion 
by the soap and cholates which diminish sur- 
face tension as emulsion colloids. Changes 


in these colloids by an excess of albumin, 
fats, or bacterial toxins may cause abrupt 


mixture of crystalloids and colloids. He also 
describes the result of inflammatory produc- 
tion from colon or typhoid bacillus of fibrin 
and albumin, which increase the calcium and 
lead to precipitation. 

The etiological factors have changed from 
the idea of stagnation of bile, production of 
hypercholesterolemia, infection, to a com- 
bination of infection and disturbed metab- 
olism. As to stagnation the reader is 
referred to many of the disposing causes (occu- 





_—_— an a . Sf oe al 6 ee 


“as 








le 


c- 
in 
id 


of 





BLOCH: CHOLELITHIASIS IN ‘THE NEGRO 473 


pation, etc.) and secondarily to infection 
(cholecystitis). 

On the subject of hypercholesterolemia, 
a great portion of the experimental work is 
hinged. In reviewing this, you may refer to 
the experimental work on cholesterol in the 
blood and bile. It is difficult to produce a 
hypercholesterolemia in a dog, and Roth- 
schild and Wilensky claim, ‘‘all experiments 
on dogs in which a biliary fistula has been 
established, are practically valueless.”’ Nev- 
ertheless, Rothschild showed that in dogs 
with occlusion of the common bile duct, 
cholesterol in the food was poorly absorbed, 
but that it was more easily absorbed when 
mixed with bile. 

The conclusion of Weltman and Beach, 
as quoted by Rothschild, in regard to a 
difference in principle of cholesterol metab- 
olism of herbivora and carnivora, was 
shown to be unwarranted inasmuch as the 
difference is only one of degree of activity of 
the liver as a filter. In humans, who are 
omnivorous animals, the cholesterol con- 
tents of the blood and bile are comparatively 
high. The actual content varies in different 
races, and the difference corresponds to the 
difference in the diet of the people. 

DeLange (7) in observations among the 
natives of Java, China, Japan, and India, 
found that the cholesterol content aver- 
aged 40 to 50 per cent less than that in 
Europeans. These races can be classed as 
herbivora in contradistinction to the Euro- 
peans who have omnivorous dietary habits. 
Gall stones are frequently encountered and 
produced in animals, but only under condi- 
tions of infection and biliary disturbance. 
The most successful attempts were carried 
out on herbivora (rabbits and guinea pigs). 
Gilbert, Gilbert and Founnier, and Mignot, 
caused cholelithiasis in dogs by infecting the 
gall bladder with organisms of low virulence 
and hindering the evacuation of bile. 

The experiments of Rous, McMaster, Dru- 
ry, and Kietz, show that stones can be formed 
in the absence of infection, stasis and gall- 
bladder activity. The work of Rous et al 
(27), showed experimentally that the stones 
were always in the glass or rubber tubing 
and never in the biliary system; and in com- 


position, the stones were one of three types: 
(1) calcium bilirubinate, (2) calcium carbon- 
ate, or (3) a combination of both. Carbonates 
were found in stones from every animal. No 
phosphates were found and cholesterol was 
also absent. Nuclei were found in stones of 
all sorts, but especially in such as contained 
much bilirubinate.' 

Aschoff and Bachmeister report occurrence 
of stones, of special type, in the uninflamed 
human gall bladder, and state that they are 
due to a disturbance in the general metab- 
olism. . 

The experimental work on the infectious 
theory (Campbell, 5) of cholelithiasis dates 
from Bernheim in 1880, and Gallup in 1886, 
the former calling attention to typhoid fever 
and infection of the biliary passages. Other 
pioneers were Welch, in 1890, finding colon 
bacilli and staphylococci in the gall bladder; 
Chiari, in 1893, demonstrating typhoid 
bacilli; Gilbert and Dominici, in 1891, find- 
ing bacillus coli in 23 out of 73 cases and 
showing that bacillus coli and bacillus typho- 
sus could cause cholecystitis and cholelithia- 
sis); Mignot, who produced cholelithiasis in 
lower animals by use of bacillus coli, bacil- 
lus typhosus, bacillus subtilis, staphylococci, 
and streptococci; Milian and Harnot, 1896, 
who found bacillus typhosus in the center of 
a stone; and Cushing, Halstedt, and Richard- 
son, who showed the connection between 
typhoid fever and gall-stone formation. The 
contribution of Rosenow (25) on the bac- 
teriology of gall stones and the production of 
cholecystitis by the injection of selective 
streptococci is of much interest. (Canine 
experiments. )? 


SUMMARY OF CHOLELITHIASIS IN GENERAL 


There is no doubt that infection is the 
foremost factor that tends to disturb the 
normal proportion of bile ingredients, there- 
by causing calculi. Intermittent stasis, caused 
by inflammatory stricture or by infection 
of .a previously formed stone, has also an 


1 Large stones of calcium bilirubinate occur in oxen, while in humans 
they are small. 

? Certain hypochlorites (F.C. Mann) having a special affinity for the 
gall bladder, d} given intravenously, cause an inflammation and round 
cell infiltration in a brief period of time, but this has no relation to 
cholesterin stone formation. Another differential point is that calcium 
is found with cholesterin stones. 
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important influence. The question, however, of 
the réle that hypercholesterolemia plays, is 
doubtful. There is a relationship between 
the cholesterol in the food, bile, and blood, 
and the hypercholesterolamia, with the ana- 
tomical derangement during pregnancy is a 
predisposing factor. No conclusive evidence 
exists to explain that stones are formed by 
an increase in cholesterol in the blood or bile, 
though estimations have been made on cases 
of cholecystitis and cholelithiasis. Therefore, 
blood cholesterol estimations are of no diag- 
nostic value. Experimentally, stones have 
been produced in lower animals, especially 
in rabbits (Anitshcow and Chalatow); and 
bacteriologically (Rosenow). ‘The experi- 
ments of Rous, McMaster, and Drury showed 
the composition of the stones were either 
calcium carbonate, calcium bilirubinate, or 
a combination of the two with no cholesterol 
present. They conclude that individual 
difference in the character of the bile must 
sometimes have determined the occurrence 
of calculi; that the combined factors are the 
true cause, seems to be most probable. We 
quote from an article by Sir Berkley Moyni- 
han: “The process of calculi formation is due 
to a mild infection, causing a deranged organ 
that cannot secrete nor empty itself, then a 
milder sepsis, plus metabolic changes in the 
bile completes the process.” Dr. Charles 
H. Mayo (13) concludes: (a) cholecystitis is 
now considered a primary disease and the 
presence of gall stones, secondary; (b) the 
relationship of hepatic function must be 
considered, therefore this must be looked 
upon as a group disease; (c) gall stones are 
found in 70 per cent of all cases of gall- 
bladder pathology and the other pathological 
gall bladders form the other 30 per cent. 

Gall-stone cases that are jaundiced show a 
high blood cholesterol. This fact is of no 
diagnostic value other than as a postopera- 
tive guide as to diet (prevention of recurrence 
of calculi in a damaged organ). 

From Chiary and his co-workers, we have a 
conclusion based on 37 observations. In 
healthy subjects, the amount of soluble choles- 
terol in bile was not modified in visceral dis- 
eases without changes of the liver, and not 
even in affections of the gall bladder, except 
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cholelithiasis. The usual decrease of soluble 
cholesterol in the bile was not always present 
with gall stones. This fact may be explained 
by the two phases of the disease, the stage of 
formation of the stone and the stage of me- 
chanical and infectious complications, etc. 


BILIARY CALCULI IN NEGROES 


Having reviewed as much data in the white 
race as is available, to show what conclusions 
have been derived, I should like to discuss 
the negro. This race has been in the new 
world 420 years (1505), according to Las Casas’ 
Spanish History. Just as in the white race, 
there seems to be a relationship between 
food, blood, and bile. Though the food may 
be of the herbivorous type, there seems to 
be some other protecting factor. DeLange 
refers to the rarity of gall stones in the 
colored race and speaks of this condition 
being noticed by the early English physicians. 

As to the type of stone encountered, I am 
of the same opinion as my predecessors, that 
the stones are of the calcium bilirubinate 
type. The rarity of calculi in the negro, the 
difficulty of forming calculi in the dog, the 
type of stone (calcium bilirubinate experi- 
mentally produced in dogs and the stones 
most frequent to negroes) — what is the rela- 
tion? Diet, as mentioned in the observations 
of DeLange, does not seem to be the decid- 
ing factor. Again, the cholesterol and bili- 
rubin estimation are of no diagnostic value. 
The effect of predisposing causes as (a) occu- 
pation in negro (outdoor and active), causing 
less stagnation in bile passages, can only be 
considered as a minor factor; (b) constipa- 
tion, less frequent in negroes because of the 
mode of living, indirectly lessening infection, 
may have some relation. During pregnancy in 
the colored female, all conditions seem to be 
the same as in the white woman: hyper- 
cholesterolemia, all factors relating to bile 
stagnation, etc. Why not the formation of 
calculi in the same proportion as in the white 
female? In the colored male, just as many are 
sufferers from cardiac disease plus arterio- 
sclerosis and nephritis (hypercholesterol- 
emia) forcing sedentary life, why not the 
formation of calculi? No matter what other 
predisposing or immediate factors exist, we are 
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still at a loss to conclude other than: “Unity 
of species and multiplicity of races involve 
the liability of all men to common diseases 
which will at the most vary in accessory 
phenomena, but allow the existence of dis- 
eases more or less peculiar to certain human 
groups.” 


Note: Since the writing of this article, I have endeav- 
ored to collect the number of cases occurring in Charity 
Hospital, New Orleans, Louisiana, from June 1, 1925, to 
July 1, 1926. There were 17 cases in the white—r3 in the 
female, 4 in the male—acquired from the operative records, 
and 8 cases in the negro, of which 6 were acquired from 
operative records and 2 from autopsies. 

Of the six operative cases, 4 were male and 2 female, 
all males showing bilirubinate stones. In the female, one 
case showed stones of cholesterin origin and the other 
bilirubinate. In the males, 2 occurred with empyema and 
gangrenous gall bladder. 

Of the calculi found at autopsy, one was in a negro fe- 
male who had multiple cholesterin stones (in conjunction 
with uterine carcinoma with metastasis) and the other was 
in a negro male with bilirubinate stones. 

It will be of interest to note the increase of cases tab- 
ulated in one year compared to the previous 18} years. 
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RESULTS WITH THE WATKINS 


INTERPOSITION OPERATION IN 


THE TREATMENT OF PROLAPSUS UTERI 


By LEO BRADY, M.D., Battimore 


Irom the Department of Gynecology of the Johns Hopkins Hospital! and University 


HIS article has been written not for the 

purpose of bringing forward any new 

procedure in the treatment of prolapsus 
uteri, but with the intent of summing up the 
results obtained with a method which has 
now stood the test of more than a quarter of a 
century. With the advent of the Watkins 
interposition operation in 1898 (1) a new era 
began in the handling of these troublesome 
cases. Various modifications of this operation 
have been devised from time to time, some of 
which have proved advantageous in meeting 
certain special conditions, and have enhanced 
its value, but now, 28 years after Watkins’ 
first publication on this subject, a vaginal 
interposition of the uterus, in its essentials the 
same as that first done by that pioneer, is still 
probably the best means of treating pro- 
lapsus uteri in women past the childbearing 
age. 

With the idea of determining the final 
results obtained with this operation, the writer 
decided to make a thorough study of a series 
of cases. But one difficulty was apparent 
right at the start of this investigation. It is 
rare to find a single month in which one or 
more journals do not contain some proposed 
change in one or more of the steps of the orig- 
inal operation. Doubtless, some of these 
modifications are of real value, others are in- 
consequential, while others would render less 
efficient the procedure described in 1898. The 
net result of all this is that one seldom sees 
two operators do exactly the same “Watkins” 
operation. For this reason, it seemed better 
to study the end-results in a series of patients 
operated on by one man rather than a similar 
series in which several different surgeons had 
participated. 

The series of 56 patients in the records of 
Dr. T. S. Cullen is of special interest, because 
the early ones were operated on as far back as 
17 years ago and because Doctor Cullen has 
consistently performed the same operation on 


all. An article published in ig22 (2) contains 
an exact description of the operation carried 
out on these 56 patients. It is true that in his 
paper Doctor Cullen advocates the use of 
sutures as tractors in the vaginal operation for 
prolapsus, but this suggestion, though im- 
portant, must not be regarded as a modifica- 
tion of the original Watkins operation, but 
only as supplying a method which facilitates 
the carrying out of one of its essential steps. 

The average age of the patients in this 
series of cases was 54 years. Twelve women 
were over 60, seven over 65, and two over 75 
years old. Only one patient was under 45 years 
of age. At the present time, of course, it is a 
well recognized rule that a vaginal fixation of 
the uterus should never be done on a woman 
in the childbearing age unless, at the same 
time, the patient is sterilized. In one instance 
only was this rule broken in this series of 
cases. The patient Mrs. V. C., aged 31, hada 
vaginal fixation of the uterus performed on 
her April 24, 1909, without simultaneous 
sterilization. In the last few weeks, we have 
heard from her that the operation was a com- 
plete success and that she has had no further 
trouble since. Fortunately, she has never 
become pregnant. Seventeen years ago the 
complications that developed as the result of 
a pregnancy occurring in a woman on whom a 
vaginal suspension of the uterus had been per- 
formed, were not appreciated so well as they 
are now. 

The average number of children that these 
patients had had was four. None had borne 
more than ten, although several had had 
seven or eight. Several had had only one 
pregnancy. From a study of this series of 
cases, it seems probable that the damage 
incident to the first labor plays a more impor- 
tant rdle in causing prolapsus uteri than the 
number of pregnancies. 

The symptoms complained of were the 
usual ones caused by procidentia-backache, 
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constipation, difficulty in voiding, and ‘“‘fall- 
ing of the womb.” In all instances, there was, 
at least, a marked prolapse of the uterus 
present and in many the entire uterus lay out- 
side of the vulva. Lacerations of the cervix, 
marked cystoceles and rectoceles were quite 
common. No cases of prolapsus uteri were 
considered extensive enough to contra-indi- 
cate this operation, our method of procedure 
differing from that carried out in certain 
clinics in which a vaginal fixation is performed 
in cases of marked cystocele only, whereas 
other operative procedures are preferred when 
the entire uterus lies outside of the vulva. 

The operative procedure has so consistently 
been in its essentials that of the original 
Watkins operation that no details are here 
necessary. One operation, however, may be 
mentioned. Mrs. H. G. had a supravaginal 
hysterectomy performed in 1916 for fibroids. 
Six years later, she was found to have a 
marked dropping down of both the anterior 
and posterior walls of the vagina. Doctor 
Cullen was able to use the cervix just as one 
ordinarily uses the complete uterus in a 
Watkins operation and, by doing a vaginal 
fixation of the cervix, corrected both the 
marked cystocele and the prolapse of the 
cervix. An extensive posterior repair cor- 
rected the rectocele. It is now 4 years since 
the second operation and the patient has had 
no further trouble. 

There were no operative deaths in this 
series of cases. Postoperative complications 
occurred in three instances, two patients 
having postoperative hemorrhages and one 
developing a chronic cystitis. In the case of 
Mrs. F.S. the bleeding started 2 days after 
operation, while Mrs. F. J. had a severe 
hemorrhage on the eleventh day. It was 
necessary to take these women to the operat- 
ing room to control the bleeding which, in both 
instances, was due to the too rapid absorption 
of the catgut used in repairing the perineum. 
Both of these patients made a complete re- 
covery and their symptoms were completely 
relieved. Mrs. E. B., unfortunately, devel- 
oped a postoperative cystitis which became 
chronic and worried the patient for several 
months. As this is the only instance of this 
complication, it makes the frequency of post- 


operative cystitis following a Watkins vaginal 
fixation less than 2 per cent. This figure is 
probably as low as would be found to occur 
in a series following any of the major gyne- 
cological operations. 

Questionnaires were sent to each of the 56 
patients in which they were asked if their 
health had improved after the operation, if 
the symptoms of which they had complained 
were relieved, if they had had any further 
operative procedures performed after the 
Watkins operation, and if they had had any 
later trouble which might have been caused 
by the operation. 

Of the 56 patients to whom questionnaires 
were sent, 48 have been heard from. Eight 
we were unable to trace, but of these five had 
been operated on over 12 years previously. 
One woman out of the 48 traced, later on had 
a second opefation performed for procidentia. 
The history of this case is somewhat as fol- 
lows: Mrs. G. D. was first operated on by 
Doctor Cullen in 1908 at the Johns Hopkins 
Hospital. At that time, she had a marked 
prolapse of the uterus with a cystocele and a 
rectocele. When the patient stood up the cer- 
vix protruded several centimeters outside of 
the vulva. Doctor Cullen performed the usual 
Watkins interposition operation. For 10 
years after the operation the patient had abso- 
lutely no symptoms. In the eleventh year 
symptoms of procidentia returned and on 
examination a marked pocket in the anterior 
vaginal wall was found below the bladder. By 
performing an extensive cystocele operation, 
Doctor Cullen corrected the dropping of the 
anterior vaginal wall, and for 6 years the pa- 
tient has had absolutely no symptoms. As 
the Watkins operation failed to cure the pro- 
cidentia permanently and because a second 
operation was necessary, we have put this 
case down as a failure, but as the operation 
completely relieved the patient of all symp- 
toms for a period of 1o years, the failure can- 
not be termed absolute. 

One patient, Mrs. R. B., wrote that her 
health had improved since operation and that 
she had not been operated on again, but that 
the symptoms of which she had previously 
complained had been only partially relieved. 
Another patient, Mrs. A. H., was free from 
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Patient Hospital Date of Follow-up results 
operation 
. we. CHI 4 24-1909 Dec., 1925. Excellent 
4. 32> CAA 1-26-1909 Not traced. 
3. JR CWI 1-14-1913 Not traced. 
4. F.E CWT 5- 3 1913 | Dec., 1925. Excellent 
5. M.G PF | 5 28-1913 | Examined 1922. Excellent 

6.. FB. CuI 10-14-1913 Not traced 

7. B.C CWT 11-13-1913 | Not traced. 

CP CWT 12- 4-1913 | Sept., 1925. Excellent 
o. J.FA CWI I-1t 1915 1920. Excellent 
1o. C.W CH 1-23-1915 Not traced 
u. A.L.S CW 1-13-1015 Sept., 1925. Excellent 
' E.1 CHA 6- 6-1916 Examined 1919. Excellent 
Died from other condi 
tions, 1920 

r G.R CALA 11-16-1916 Examined 1923. Excellent. 
Died from other condi 
tions, 1924 

14. AK CHI Q 10-1917 Nov., 1925. Excellent 

1s. G.H.D J. HHT 10- 1 -1917 Sept., 1925 Excellent 

16 R CHT 10-30-1017 Nov., 1925. Excellent 

17. J.H. CWT 11-16-1917 | Sept., 1925. Excellent. 

18. L.L. CAL 2-25-1918 | Sept., 1925. Excellent. 

19. IR. C.H.1. 3- 9-1919 Nov., 1925. Excellent. 

20. LR. CEI. 4- §-19018 Not traced. 

a1. E.B. Cat, 4-16-1918 | Sept., 1925. Improved but 

result not perfect. 

22 3" | CHI. 5-22-1918 | Nov., 1925. Excellent. 

23. J.H. 

McC | C.HLI. 6-18-1918 Sept., 1925. Excellent. 

24. E.Met | C.HLL,. 7- 6-1918 Not traced. 

a5. A.H. — | 7-3-1918 | Aug., 1925. Improved, but 

result not perfect. 

26. A.M. |C.H.I. | 11- 9-1010 Sept., 1925. Excellent. 

7. C.K CBA. 12-10-1918 | Sept., 1925. Excellent. 

28. MacG. | C.H.I. 1- 8-1920 | Sept., 1925. Operation a 

| iy 

<9. G.E.C. | C.H.I. 5-12-1919 | Sept., 1925. Excellent. 

30. W.P. | CHL. 3-24-1919 Aug., 1925. Excellent. 

os. Fae | C.H.1. 4- 8-1019 | Sept., 1925. Excellent. 

32. M.D CH.L. 5-15-1919 Sept., 1925. Excellent. 

33. L.H.G C.HLL. 6-13-1919 | Sept., 1925. Free from symp- 

toms due to prolapse. 

34. E.C. C.H.I. | I- 5-1920 | Sept., 1925. Excellent. 

35. FH. | C.H.1. | 1-17-1920 | Examined 1922. Perfect. 

30 ra | C.H.I1 1-20-1920 | Sept., 1925. Excellent. 

37.5 RC. | C.H.I 4- 3-1920 | Sept., 1925. Excellent. 

38. CS. | C.LHLI 6- 9-1921 Sept., 1925. Excellent. 

39. S.H. | CALL 9-30-1921 | Sept., 1925. Excellent. 

40. ELL. | C.HLI | 10~ 6-1921 Nov., 1925. Excellent. 

41. J.HAS, C.H.L. | 11-14-1921 Sept., 1925. Perfect. 

42. J.H. } 

McA. CHL. | 1-13-1922 Aug., 1925. Excellent. 

43. H.G.G. | J.H.H. | 47-22-1922 Sept., 1925. Excellent. 

44. M.F.A C.H.L. | 6-11-1922 =| Nov., 1925. Excellent. 

45. HAE C.H.L | 6-12-1922 | Sept., 1925. Excellent. 

46. H.H C.H.LL. 7-13-1922 Not traced. 

ef. CIA C.HLL. 10-28-1922 | Sept., 1925. Excellent. 

48. R.B C.H.L. | 10-31-1922 Heard from Sept., 1925. Con- 
dition improved by opera- 
tion, but result not perfect. 

49. E.M. C.H.1. | 11- 9-1922 Examined 1924. Excellent. 

50. M.C, C.H.L. | 11-24-1922 | Sept., 1925. Excellent. 

gi. J.aam C.H.I 3- §-1924 | Sept., 1925. Symptoms due 

| | to prolapsus uteri relieved. 

52. 7 ge &9 11— 6-1924 | Aug., 1925. Excellent. 

$3. F.5.5. CHI. 11-24-1924 Examined Apr., 1925. Ex- 

cellent. 

s4. C.D C.8.1. | 12- 4-1924 | Sept.,r925. Excellent. 

55. L.K. C.H.I. 2-19-1925 Dec., 1925. Excellent. 

56. J.HS C.H.I. 5-19-1925 | Sept.,rg25. Excellent. 





*C.H.1., Church Home Infirmary. 
¢J.H.H., Johns Hopkins Hospital. 


symptoms for 1 year after operation and on 
examination showed no evidence of proci- 
dentia, but she had developed a cystitis a year 
after operation and did not feel that her health 
was greatly improved by the operation. The 
results in these two cases we have put down 
as only partial successes, although on exami- 
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nation there was no evidence in either case 
that the operation had failed to accomplish 
what it was intended to do. 

Forty-five out of the 48 women, or 93 per 
cent, made a complete recovery from their 
operation and were entirely relieved of all the 
symptoms of procidentia of which they had 
previously complained. 

Many of these women, in addition to being 
heard from, were re-examined at varying 
periods after their operation. In no instance 
was there any descent of the uterus. 

Sixteen of these patients were operated on 
during the last 5 years, twenty between 5 and 
10 years ago, five between 1o and 15 years 
ago, and in one case 17 years have elapsed 
since the operation was performed. 

There is no doubt that a vaginal fixation of 
the uterus is a procedure provocative of much 
less shock than any suspension which neces- 
sitates opening the abdominal cavity. ‘The 
results of this study seem to justify the opin- 
ion that the writer felt before starting this 
work, namely that a vaginal fixation of the 
uterus is the operation of choice in treating 
prolapsus uteri in women beyond the child- 
bearing age not only because it causes less 
shock than other procedures, but because it 
yields such good results. 

The favorable opinion which the writer 
held of the value of this operation before be- 
ginning this study was based on the uniform 
good results which he had obtained in the 12 
cases in which he himself had performed this 
operation. He realized, however, that this 
number of cases was too small and too many 
of the patients had been operated on during 
the last few years for him to draw any con- 
clusions from his own work. The advantages 
of using Doctor Cullen’s private cases for this 
study are: (1) the large number of cases in the 
series, (2) the fact that the same operation has 
been consistently performed on these patients, 
and, finally, because in so many instances 
several years have elapsed since the operation 
was performed. I wish to thank Doctor Cullen 
for his permission to avail myself of his large 
experience with this operation. 

In conclusion, this study has shown that 45 
out of 48 patients on whom this operation was 
performed were completely relieved of all 
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symptoms of procidentia and had no return of 
the condition. Two patients were not com- 
pletely relieved of all their symptoms, but on 
re-examination showed no evidence of pro- 
cidentia. In one instance, the only known 
failure in the series, after 10 years the patient 
began to have further trouble and a cystocele 
developed. 

It is doubtful if a study of a series of cases 
of prolapsus uteri treated by any of the other 
operative procedures would show any better 


end-results, and the fact that the Watkins 
interposition operation causes the least shock 
of any of the operations for the correction of 
this condition certainly should be emphasized. 
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PREGNANCY AFTER SALPINGECTOMY 


By MARION DOUGLASS, M.D., CLEVELAND, OunIO 


From the Department of Gynecology, Western Reserve University School of Medicine, and the Lakeside Hospital 


Pr WNHE sterility which follows bilateral sal- 
pingectomy is one of the most important 
problems for the gynecological surgeon. 

This is so because of the wide distribution of 
pelvic inflammatory disease and the fact that 
the victims of the condition are usually 
women in the childbearing period. Although 
many agree that radical operation is the meth- 
od of choice, the individual surgeon is con- 
stantly disturbed by a desire to leave his 
patient capable of impregnation. Conserva- 
tion of diseased tubes commonly results in 
the necessity for further surgery. Any method 
of bilateral salpingectomy which offers a hope 
that future pregnancies may occur would be 
of the greatest value. 

Considerable experimental work has been 
done in the transplantation of ovaries in an 
effort to preserve not only the menstrual func- 
tion but also the possibility of pregnancy. 
Retention of a certain amount of intact uter- 
ine mucosa and sufficient ovarian tissue will 
maintain the former, but the establishment of 
a permanent artificial mode of entrance to the 
uterus for the ovum is essential to the latter. 

To date the operative attack has been two- 
fold: (1) suspension of the ovary within the 
uterine cavity, “like a polyp;” (2) creation of 
an artificial intimate connection of the ovary 
to the uterus at its cornu or in a remnant of a 
tubal appendage. 

Morris (13), by means of a free autotrans 
plant of ovary placed in the stump of a tube, 
was successful in obtaining a pregnancy ter- 
minated by abortion. His case of a full term 
pregnancy (1906) following bilateral oophorec- 
tomy and a free graft in the broad ligament of 
homogenous ovarian tissue, the tubes being 
intact, may have been due to ovulation of 
accessory autogenous ovarian tissue and is 
not an undoubtedly successful example of a 
homogenous ovarian graft. Bainbridge (1), 
in 1923, reported a case operated upon in 
1905 in which pregnancy went to term nor- 
mally after a free graft of ovary covered by 


omentum was placed in the stump of the tube. 
The special operations of Franklin Martin 
(10), Dudley (5), and Storer (16) were fol- 
lowed by pregnancy, but terminated finally 
in abortion. ‘Tuffier performed numerous 
transplantations, and reports a case of Petit 
(1908), in which a fragment of left ovary, 
following bilateral salpingectomy and right 
oophorectomy, was inserted on its pedicle into 
the uterine cavity. Menstruation persisted 
although reduced in amount and full term 
pregnancy followed. In a recent article 
Tuffier elaborated his method, which is 
suspension of the ovary upon its own pedicle 
within the artificially dilated uterine cavity, 
following a vertical posterolateral incision 
of the uterus. He reported 23 cases with no 
deaths. No pregnancies have occurred except 
in the case of Petit. Tuffier states that in his 
hands the method is more satisfactory than 
extrapelvic transplantation. In addition his 
method offers the possibility of pregnancy. 
Dysmenorrhoea he finds is annoying, so far as 
the maintenance of menstruation is con 
cerned, but it does not usually persist. His 
tological examination of ovaries transplanted 
into the uterine cavity, following hysterectomy 
at a later date, shows normal ovarian tissue 
with atrophy and connective tissue prolifera- 
tion on the side toward the uterine cavity. 
The series of cases reported by Estes (6) in 
cluded four pregnancies, two of which went 
to term normally. Of this series 22 women 
had demonstrated their fertility before con- 
tracting pelvic disease which rendered sal- 
pingectomy necessary. His operation is a 
peri-uterine transposition leaving a certain 
amount of the interstitial or uterine portion 
of the tube 7 situ and fixing a portion of the 
corresponding ovary on its pedicle directly 
over it. He completes peritonization with the 
round ligament fixed to the posterior surface 
of the uterus. A slight variation of this 
method has been employed by the writer in a 
small series of cases, one of which, however, 
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yielded a pregnancy within 6 months after 
operation. This was followed by sponta- 
neous abortion in the tenth week. 

Results of intra-uterine placement on its 
own pedicle is exposed to the following criti- 
cisms: that a pedicle sufficiently free from con- 
stricting scar tissue properly to supply the 
ovary with blood must necessarily disturb the 
integrity of the uterine musculature, which 
might be dangerous at parturition. Experi- 
mentally in guinea pigs and rabbits, ovaries or 
pieces of ovary implanted into the uterine 
cavity or projecting into it or into the cornu 
are quickly excluded from the cavity and 
cannot ovulate into it (Uffreduzzi). ‘This 
might account for the fact that intra-uterine 
transposition in the most skilled hands has 
been practically barren of results in the form 
of conception except the reported pregnancy 
with abortion of Dudley (5), and the case of 
Petit cited by Tuffier previously referred to. 
The ovary suspended on its own pedicle 
within the uterine cavity may act as a foreign 
body. ‘This fact is expressed by scar tissue 
isolation of the ovary from the uterine cavity 
preventing ovulation into it, and by scar 
tissue and atrophic changes in the ovary 
occurring in the intra-uterine portions (Tuf- 
fier), and presumably by the production of 
such uterine irritability that even a fortui- 
tously occurring pregnancy would abort. 

The difficulties, on the other hand, of secur- 
ing success from a peri-uterine transposition 
at the cornu are several. The tube is fre- 
quently severely involved in its interstitial 
portion (salpingitis isthmica nodosa) and it is 
impossible in the presence or even in the ab- 
sence of any activity of the inflammatory 
process to guarantee the continued patency 
of this portion of the tube. It naturally fol- 
lows that the more nearly the ovum has direct 
access to the uterine cavity the greater is the 
chance for pregnancy to occur. The method 
to be described, theoretically at least, escapes 
some of the obstacles which militate against 
pregnancy occurring after other procedures. 


THE OPERATION 


Salpingectomy is performed and the in- 
dividual vessels of the mesosalpinx are li- 
gated to secure as perfect as possible hamo- 
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stasis. The superior portion of the uterine 
artery is ligated immediately below the at- 
tachment of the tube and the tube is removed 
with a deep wedge of uterine musculature 
down to, but not actually perforating, the 
endometrium and leaving the smallest amount 
possible of the intra-uterine portion of the 
tube. The ovary is carefully mobilized, the 
better one being selected if only one is to be 
transplanted and the pulsation of the ovarian 
artery noted. A long infundibulopelvic liga- 
ment which allows the ovary easily to be 
moved to the cornu of the corresponding side 
without tension is a distinct advantage. The 
ovary is radically resected in such a manner 
as to leave the greatest amount of cortex, 
wherein the follicles are the most abundant, 
and the ovary is diminished to about half its 
normal size. Careful ligation of the fundal 
uterine branch gives much better haemostasis. 
The resected ovary largely made up of cortex 
is carefully sutured into the wedge-shaped 
defect with mattress sutures of fine catgut 
and its redundant edge fastened with a con- 
tinuous circular suture of the same material. 
The round ligament is picked up about 5 to 
6 centimeters from its uterine attachment and 
is sutured to the posterior surface of the 
uterus, completely covering the cornu with its 
implanted ovary. The round ligament of the 
opposite side is plicated posteriorly in a similar 
manner, suspending the uterus symmetrically. 

In a series of four cases following salpingec- 
tomy, the resected ovary was sutured into 
the cornu of the uterus, unilateral implanta- 
tion only being employed. 

Case 1. The patient was a white female, age 24, 
i-para. At operation bilateral salpingectomy, appen- 
dectomy and left ovarian transplantation were per- 
formed. The diagnosis was bilateral hydrosalpinx 
with adhesions. Menses were regular 8 months fol- 
lowing operation. She is subjectively well. 

CasE 2. The patient was a white female, age 26. 
Three previous spontaneous abortions had occurred 
at 3 months. Wassermann reaction was negative. 
Right salpingo-oophorectomy and left salpingostomy 
had been performed 4 years ago. Present opera- 
tion was done for a left tubo-ovarian mass. After 
dilatation and curettage, the left tube was re- 
moved. The diagnosis was salpingitis with ad- 
hesions, cystic left ovary. Resection of left ovary 
and implantation into cornu of uterus were done. 
Her menstrual period 3 months later was missed. 
Ten weeks later she was re-admitted for uterine 
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bleeding of 1 week’s duration, with passage of 
large clots. No trace of fetus was seen. She was 
curetted and the pathological report was typical 
placental tissue with infection. Hence impregna- 
tion occurred within 3 months of the patient’s dis- 
charge from the hospital. 

Case 3. The patient was a white female, age 23; 
nullipara. At operation a bilateral salpingectomy 
was performed for subacute salpingitis. Implanta- 
tion of right ovary was done. Left ovary was nor- 
mal and was not disturbed. Convalescence was un- 
complicated. Menses are normal and the patient is 
subjectively well 1 year later. 

CasE 4. This patient was a white female, age 26; 
nullipara. Laparotomy showed congenital ab- 
sence of left tube and ovary accompanied by right 
sided subacute salpingitis with adhesions. Sal- 
pingectomy and implantation of right ovary was 
performed. The menses are regular, and the patient 
is subjectively well 1 year from operation. 

In this short series of cases several things 
are worth noting. Young women well within 
the early part of the childbearing period were 
selected as obviously they possess the highest 
grade of natural fertility. Two of the cases 
had previously demonstrated their fertility. 
The social status and social desirability to a 
lesser degree were considered, each of the 
cases being at least an average type of white 
woman. 

Most important among considerations for 
or against the procedure is the condition of 
the uterus and adnexa. We regard inter- 
stitial salpingitis or abscess as an absolute 
contra-indication, for the obvious reason that 
the portion of the ovary denuded of its resist- 
ant covering sutured to the inflamed cornu 
invites an ovarian abscess. 

Clinical symptoms referable to ‘the proce- 
dure have been almost entirely absent, menses 
being quite normal for the immediate post- 
operative period, and pain, except in one case 
in which a small cyst of the implanted ovary 
gave symptoms, has not occurred. Dysmen- 
orrhoea was noted only in two cases for the 
first few months, after which it spontaneously 
disappeared. The tendency for spontaneous 
abortion to occur is inherent, it would seem, 
in any operation procedure which disturbs 
the position, tension, ligaments of the uterus, 
or the integrity of its musculature in any way. 

Improvement in operative technique may 
lead to the development of a method which 
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will have no higher rate of abortions than has 
the impregnated normal uterus. The fact 
that impregnation does occur after salpingec- 
tomy by operative methods of transplanting 
the ovary merits further investigation. 
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HERNIA OF 


THE OVARY 


By WILLIAM JAMES MOORE, F.R.F.P.S. (Gras.), Grascow, ScoTLAND 


Late Assistant Surgeon of the Royal Samaritan Hospital, Glasgow; Late Surgeon to Out-Patients of Victoria Infirmary, 
Glasgow; and Fellow of the Royal Society of Medicine, London 


N conversation one evening with an ab- 
dominal surgeon of international repute 
(W. D. M.), and in course of some obser- 

vations upon hernia in general, I was surprised 
to learn that he had never met with a case of 
inguinal ovarian hernia. I was then able to 
introduce him to a case of my own which, 
because of its rarity, really uncomplicated 
type, and very interesting family history, was 
thought to be of sufficient importance to 
justify it being placed upon record. 

The study of this case, to my mind, very 
strongly supports the view I have always held, 
namely, that all hernias ‘are congenital and 
not acquired either by any sudden or gradual 
increase of intra-abdominal tension or pres- 
sure; of course I exclude those cases in which 
the peritoneum and other layers of the ab- 
dominal wall are ruptured as the result, 
either partially or wholly, of any single vio- 
lent act. 

The case also presented difficulties in its 
diagnosis; and various opinions had_ been 
expressed by different men; but not one sug- 
gested that the ovary might be at fault. An 
interesting family history accompanied the 
case. 

Now, also, 18 months after operation, there 
is a distinct suspicion that hernia of the 
left side might, in time, develop. Lastly, it is 
to be noticed that the ovary which was the 
content of the hernial sac was decidedly cystic 
and was the seat of premenstrual pain. And 
this is interesting in view of the statements of 
certain well known authorities that cystic 
ovaries do not produce pain. It is also of 
interest from a medicolegal point of view, that 
the final crisis was produced as the result of a 
single act, and that pain, swelling, and sick- 
ness were at once produced; thus proving that 
there was an aggravation of the pre-existing 
condition. 

The operation performed was Macewen’s 
(21), with the slight modification that a part 
of the sac was removed. 


HISTORY 


The first authentic record of hernia of the 
ovary is that of Soranus, of Ephesus, in 97 
A.D. From the time that Soranus made his 
original report, until the seventh century, no 
further record is found. In the seventh 
century, Paulus Aegineta, of Alexandria, in 
writing upon the use of the transverse abdom- 
inal incision, mentions the fact that he has 
often found the ovary present in young girls 
the subjects of inguinal hernia, and has, in 
many cases, removed it. The most definite 
statement is by Deneux (7) in +1813, who 
reports 9 cases of inguinal hernia with the ovary 
as a content of the sac. In 1814, Hamilton 
(13) records 12 cases; in 1864, Englisch (10) 
records 27; and in 1879, Puech (32) records a 
total of 166 cases. In Kelly’s (17) Textbook of 
Gynecology published in 1898, he says that 
in a large experience he has seen but 2 cases of 
hernia of the ovary, both being associated 
with congenital malformations. Andrew (2), 
in 1905, after an exhaustive search, has been 
able to collect only 167 cases. Most of the 
reported cases seem to have been associated 
with other congenital deformities. 

On the pathology of hernia of the ovary 
there are important papers by Wibaille (38), 
Barnes (3), Thomas (36), Menega (26), and 
Menciére (25). All these accounts are pub- 
lished between 1874 and 1897. In 1923, Wat- 
son, of Chicago, reported in his book of hernia 
156 cases. Herzfeld (14) in June, 1925, reports 
having found the ovary forming the main con 
tent of the sac; but it is not stated definitely 
that it was the one and only content. So that 
in 1925, the date of the present paper, there 
would be apparently, including the present 
one, a total of 157 cases. In some of the records 
it-is difficult to be certain that the ovary was 
the only content of the sac. I have found no 
record of Percival Pott’s (31) case, except 
that it is recorded in Sir J. Y. Simpson’s (35) 
book on acupressure. Without doubt many 
other cases have been found but not reported. 
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I believe that the condition is still rare enough 
to be regarded as a surgical curiosity. 
INCIDENCE 

From all accounts in literature, ovarian 
hernia would appear to be more frequently 
found on the right side than on the left; but 
why that should be so, it is difficult to under- 
stand. It may be on account of the fact that 
that is the side of the body subjected to the 
greatest strains. But most cases have been 
found in infants under 1 year; only 16 cases 
are reported as having occurred between the 
ages of 21 and 30 years. 

In 136 cases, 47 were right-sided and 27 
left-sided; 17 were bi-lateral, and in 41 the 
side was not stated. 

In no instance have I been able, from the 
records, to discover whether or not heredity 
played any part, except in my own case; in 
this instance the maternal history is an ex- 
tremely interesting one. 


CASE HISTORY 

Miss J. C. N., aged 30 years, about 17 years ago 
had pain at times in the right inguinal region; but 
saw or found nothing, and paid no great attention to 
it. At 13 she commenced to menstruate and then 
for the first time noticed a swelling in the right 
inguinal region. Immediately before and during the 
period the pain was worse, and she also noticed that 
the swelling increased in size and lasted for 4 or 5 
days. The pain was always preceded by sickness, 
and after she had vomited she obtained relief. At 
times there was pain for a few days between the 
periods; but it was always worse at the time of her 
monthly illness. 

This condition lasted on and off fer 14 years, 
until one day, when washing blankets, she “ jerked”’ 
herself; and after that the small lump in the right 
inguinal region became more noticeable; and this 
increase in size was in evidence until the time of the 
operation. Throughout these years she had several 
attacks of pain which confined her to bed for several 
days at a time. She was seen by different medical 
men who expressed various opinions in regard to the 
nature of the swelling. The last painful attack was 
an acute one which confined her to bed throughout 
the week preceding the operation. 

Her family history is an interesting one. Her 
maternal grandfather had a rupture throughout his 
life, and died at the age of 74. Her maternal uncle is 
aged 60 and has a double rupture. A maternal cousin 
also is living who has suffered from a double rup- 
ture since childhood. 

Examination. ‘The general condition is excellent. 
In the right inguinal canal is an oval swelling just 
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internal to the external abdominal ring which pro- 
trudes slightly when the patient coughs. 

On palpation the swelling is approximately 34 
inch square. It is soft, elastic, and mobile, and gives 
one the impression of being surrounded by a soft 
substance. Firm pressure produces a sickening pain. 
When the patient coughs, there is a slight impulse 
transmitted to the examining fingers. The percus- 
sion note is dull. An attempt was made to reduce 
the swelling, but was unsuccessful. 

Diagnosis. The possibilities in this case were con- 
sidered to be: (1) enlarged inguinal glands; (2) an 
ordinary inguinal hernia containing omentum; 
(3) a fibroma of the round ligament; (4) a fibroma or 
desmoid tumor of the abdominal wall; (5) an ab- 
scess, or (6) a hernia of the right ovary. This last 
was the diagnosis made, prior to the operation, 
because (1) the pain on pressure was referred to the 
epigastrium; (2) the swelling enlarged at the time 
of the monthly illness; and (3) became prominent 
just before menstruation; (4) pain was much less in 
evidence between the periods; and (5) there was sub- 
sidence of the pain at the onset of the monthly flow. 

A diagnosis of right-sided inguinal hernia, with 
the right ovary as the content of the sac having been 
given, operation was advised. 5 

Operation. September 6, 1923. The patient was 
prepared in the usual manner. Chloroform anzsthe- 
sia was induced by Dr. Dobbin. Assisted by Dr. 
Clark, I made a transverse incision 1% inches in 
length over the external abdominal ring, the pillars 
of which were found to be loose. The hernial sac at 
once presented, and was then separated from the 
round ligament which was lying at its inner side. 
When the sac was opened, a very small quantity of 
fluid escaped, and the right ovary was found to be 
its one and only content; and this was undergoing 
cystic degeneration. It was removed in the usual 
manner. 

The sac was dealt with by Macewen’s methods 
the conjoined tendon being stitched to the under 
surface of Poupart’s ligament and the pillars of the 
abdominal ring closed. The subcutaneous tissues 
were closed by a subcutaneous, and the edges of the 
skin incision approximated by a Halstead subcutic- 
ular stitch. This I believe to be a very effective 
preventive against infection of the wound. With 
this method I have never seen stitch abscess result. 
Collodion dressing was then applied. 

Her convalescence was uninterrupted, and 17 
days later she was dismissed from the hospital. 

Follow-on notes. March 19, 1925. It is very diffi- 
cult to see the operation scar; only a faint white 
streak is visible on the most minute inspection. 
There has been no recurrence of the hernia, the parts 
being absolutely firm. It is extremely interesting to 
note that at this date we find that there is a distinct 
Eugene Pool bulge in the left inguinal region, and 
that at times she has a slight pain in that situation. 
It is also to be noted that when the patient coughs 
there is a slight impulse conveyed to the examining 
fingers. 
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SIGNS AND SYMPTOMS 


In the child the presence of the ovary in the 
inguinal canal may cause no discomfort at all; 
it is simply noticed as a swelling to which 
little if any attention is paid. With the advent 
of puberty the swelling enlarges, becomes 
painful, and may cause sickness and vomiting; 
and the pain may be referred to the epigas- 
trium, or, in fact, to any part of the abdomen. 

With the onset of the menstrual period the 
pain increases markedly in severity, and the 
swelling becomes more pronounced; but as 
the illness proceeds these symptoms gradually 
diminish both in intensity and in prominence 
so that after the first 2 or 3 days, all dis- 
comfort has disappeared. In this case the 
symptoms were so severe that the patient 
was completely prostrated for a few days at 
the time of the period. 


DIAGNOSIS 


In addition to the ordinary signs and symp- 
toms of inguinal hernia, the following signs of 
hernia of the ovary may be considered as 
pathognomonic, and may be described as 
external and internal. 

Internal signs. By rectal or vaginal exam- 
ination, we find the uterus drawn toward the 
side of the swelling, an absence of the ovary 
from its normal position, and the presence of 
a mass at the internal abdominal ring. ‘Trac- 
tion upon the uterus produces movement of 
the swelling in the canal. 

External signs. A swelling is present which 
may or may not change its position on any 
muscular exertion such as coughing, and is 
situated above Poupart’s ligament. The 
symptoms are: intermittent pain, worse 
before and during the onset of the period and 
absent between periods; variation in size; 
and a feeling of fullness in the parts. On pal- 
pation, one finds a solid mass, relatively or 
freely movable, that transmits an impulse on 
coughing, is dull to percussion, non-trans- 
lucent, and non-fluctuant, and that does not 
disappear on the assumption of the recum- 
bent position. 

With these signs and symptoms present, a 
diagnosis of hernia of the ovary is reasonably 
assured. In connection with this section, I 
have composed, and here insert, a differential 
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diagnostic table, with reference to possible 
contents of hernias of the inguinal canal. The 
scheme of the table should explain itself. 
The table should perhaps help to clear 
ideas, through what possibly might become a 
maze, conveyed only by means of an untab- 
ulated description. 


TREATMENT 


The condition may be dealt with either pal 
liatively or radically. The palliative treat- 
ment is practically always unsuccessful because 
of the discomfort and in certain cases because 
of the actual pain that is produced by the 
pressure of the pad of the hernial truss. 

The operation of choice was that which was 
advised by the late Professor Sir William 
Macewen (21). It has many advantages, the 
chief being that it restores the anatomical 
relationship of the parts, one to another, with 
out any of them being sacrificed. The only 
structures cut are the skin and the subcuta 
neous tissues. 

Briefly, the operation as performed by the 
author is a transverse incision over the exter 
nal abdominal ring, 114 to 2 inches in length, 
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through skin and subcutaneous tissues. The 
external abdominal ring is found, the hernial 
sac is identified and carefully isolated from 
the surrounding structures. It is then taken 
up between two pairs of pressure forceps, and, 
with the knife held obliquely, is opened and 
its contents examined, and then reduced to 
the abdominal cavity. The sac is next trans- 
fixed by a round needle threaded with No. 2 
twenty-day catgut; then divided, and re- 
moved; the line of incision in it is 14 inch 
above the basal ligature. The stump is then 
tied round, and the cut edges overstitched 
inward. ‘The long ends are then threaded 
respectively into a_blunt-pointed hernia 
needle which is passed up the inguinal canal 
and made to transfix the layers of the abdom- 
inal wall, ‘4 inch apart, and finally tied 
together on its anterior surface. The con- 
joined tendon is then fixed down beneath the 
under surface of Poupart’s ligament by means 
of two mattress sutures; the round ligament 
is stitched to the upper surface of Poupart’s 
ligament, and the pillars of the external ab- 
dominal ring are sutured closely together. A 
subcutaneous stitch unites the skin edges; and 
this completes the operation. 

This operation differs from that of Mac- 
ewen’s in two respects, first, the skin incision is 
transverse, and not oblique; and second, a 
part of the sac is removed. The slight trau- 
matism produced by the passing of the stitches 
causes an organization between the two 
opposed sac surfaces, and thereby the con- 
tinuity of the parietal peritoneum is com- 
pletely restored. 

Postoperative treatment consists in keeping 
the patient in bed for from 10 to 21 days. No 
dressing is required, and there are no stitches 
to remove. Patients are advised not to resume 
heavy work earlier than 12 weeks from the 
date of the operation. 

RESULTS 

In this particular case and by means of this 
method, the result has been an excellent one. 
So far, there has been no recurrence. In this 
slight modification of Macewen’s operation, 
I think it is possible that there can be no 
recurrence, in the true sense of the word, 
because the sac has been removed; and this I 
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consider the determining factor for the success 
of any hernia operation. 


CONCLUSION 


As a result of the investigation of this case, 
[ find that the occurrence of inguinal hernia, 
with the ovary as the only content of the sac, 
is even more rare than a superficial glance at 
the literature would lead us to believe. After 
a very careful analysis of the literature, I 
believe that the correct number of cases 
recorded to date is 136; including Percival 
Pott’s case, 137; and including the present 
one, 138. It is therefore, as I have said before, 
still uncommon enough to be regarded as a 
surgical curiosity. 

The study of hernial conditions is interest- 
ing from every point of view, and I believe 
that further knowledge regarding the pa 
thology will result in more benefit to the patient 
than the invention and elaboration of an end- 
less variety of operations. 

It was intended that this paper should be written in 
collaboration with Dr. J. A. Clark, but unfortunately, 
during its te geen he died. I have therefore undertaken 
the task alone, and have been deprived of his criticism and 
originality of mind, which were second to none. 

Dr. Dobbin, who kindly referred the case to me, has ren 
dered valuable assistance in the preparation of this paper; 
and to him I record my grateful thanks. 
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SUBUNGUAL 


EXOSTOSES 


By ARTHUR D. KURTZ, M.D., F.A.C.S., Putrape penta 


Associate Professor of Orthopedic Surgery, ‘Temple University 


AORTY-TWO cases of this condition 
have been observed in the past 10 years, 
but in none of these cases had a correct 
diagnosis been made although the patients had 
been observed by capable men. ‘This fact led 
to a survey of the literature and but 3 exten- 
sive references were found, those of Paget 
(1), S. D. Gross (2), and Davidson (3). In 
most of the textbooks, there is no reference 
made to the subject. This would seem a suf- 
ficient reason for again drawing attention to 
this rather painful and disabling condition. 
Asubungual exostosis is an outgrowth of new 
bone from the dorsum of the distal phalanx 
of a digit, usually of the great toe. Paget 
states: “‘No adequate explanation, [ believe, 
can be offered for the occurrence of these 
growths. They may sometimes be referred to 
injury; yet the effects of injury to the great 
toe are so inconstant that we cannot refer to 
injury as other than an indirect cause of the 
growth of tumors so singularly constant as 
these are in all of their characters, and so near- 
ly without exception limited to the one of all 
that are exposed to injury. Exostoses grow 
almost always on the margin, and usually on 
the inner margin, of the end of the last phalanx 
of the great toe. In only one specimen have I 
seen such a tumor springing from the middle 
of the dorsal surface of the phalanx, and in 
only two specimens, similar tumors from the 
last phalanx of the little toe. Growing up from 
the margin, they project under the edge of the 
nail, lifting it up and thinning the skin that 
covers them, until they present an excoriated 
surface at the edge of the nail. Their growth 
is usually slow and when they have reached 
a diameter of % to '4 inch they commonly 
cease to grow and become completely osseous. 
‘They are among the tumors the independence 
of which is shown not only by abnormal grow- 
ing, but by the staying of their growth when 
they have attained a certain normal stature.”’ 
Most of these observations, made three-fourths 
of a century ago, are as true today as then. 


Gross tells us that “the last phalanx of the 
great toe is sometimes the seat of an exostosis 
so large as to cause serious inconvenience and 
pain in walking. It may appear at various 
points of the bone, but generally it is seated 
at its inner margin, partly under the nail, 
which, in time, it lifts up and partially destroys 
by ulceration. Its form is spherical or pyram- 
idal, and its size varies from that of a millet 
seed to a hazel nut, its structure and consist- 
ence resembling those of natural osseous tis- 
sue, arising generally without any assignable 
cause. Its origin is usually ascribed to a blow 
or the pressure of a tight shoe; it is most 
common in young adults, is slow in its prog- 
ress, is attended with more or less foetid dis- 
charge, and is amenable to excision with a 
stout knife, aided if necessary by the saw and 
gouge. Amputation of the phalanx is not to 
be thought of unless the whole bone, nail, and 
soft parts are involved in a destructive ulcera- 
tion. A marked tendency to recurrence occa- 
sionally exists, requiring further interference. 
For this reason, an excision should always be 
performed with the greatest possible care. An 
exostosis sometimes forms on the small toes.”’ 


ETIOLOGY 


In reviewing our cases we found that 39 
were seen in private practice and but 3 in 
dispensary practice. ‘There were 3 times as 
many females as males. The ages varied from 
6 years to 50 years, the larger number occurring 
between the ages of 15 and 30 years. Ante- 
cedent trauma, and by this is meant trauma 
directly related to the onset of the growth, 
was given as a cause in 28 cases. In 12 cases 
a history of long continued suppuration from 
ingrown nail was given, but this fact is not 
important in view of the symptomatology of 
the growth. In 2 cases both factors were said 
to be present. ‘The most common traumatic 
injury was having the toe trodden upon during 
dancing or in crowded places, or having 
weighty objects fall on the toe. In the young- 
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est patient, aged 6 years, a direct connection 
was established between the trauma caused by 
a heavy individual treading on the toe and 
the growth. ‘The child had not fully recovered 
from the disability of the contusion before the 
earliest symptoms of the growth were noted. 
It is evident from this analysis that trauma 
plays an important part in the causation of 
these growths, the réle of antecedent infection 
not being clearly established. 


PATHOLOGY 

Exostoses in general are said to be either 
hereditary, infective, or traumatic in origin. 
The growth arises from the periosteum, be- 
ginning usually as an acute periosteitis, later 
becoming subacute and then productive, going 
through the customary stages of bone pro- 
duction until bone is fully formed. Clinical 
experience shows that subungual exostoses 
follow this general course. In a case recently 
observed the growth had been present but 
one month and was soft. The exact nature 
of the growth was doubtful. The history was 
that of injury during dancing about 3 weeks 
before the tumor appeared. Other growths 
have been found to be cartilaginous, while 
still others have showed typical bone, the lat- 
ter having been present over longer periods. 
From our records it has been impractical to 
set a definite time for ossification, though it 
evidently occurs between 6 and 18 months 
after the initial symptoms. 

Due to their position under the nail, which 
no doubt exerts a certain amount of pressure 
upon them, these growths, except in the earli- 
est stages, are likely to show a concavity in 
the phalanx, that is, they press into but do not 
grow into the phalanx. In proof of this we 
have found that when the tumor is removed 
at the normal level of the bone, it invariably 
recurs, whereas if it is peeled out of the bone, 
leaving a cavity with some condensation of 
bone about it, it never recurs. 

The site of origin is either on the inner side 
of the phalanx or in the midline. None have 
been observed on the outer half. In the an- 
teroposterior axis, the usual site is about mid- 
way between the base and the free edge of the 
nail. The next most frequent site is well 
anterior; the least frequent, at the base. 


In size they vary from about % to 1% inch 


in diameter. They are roughly cylindrical in 
outline, and tend to maintain a certain uniform- 
ity of shape until the free edge of the nail is 
reached; they then are likely to mushroom. 
The free portion of the tumor shows a tend- 
ency in the early stages to cornification, but 
this is soon replaced by destruction of the 
cornified tissue and ulceration. 


SYMPTOMATOLOGY 


In cases in which the growth begins well to- 
ward the anterior part of the nail, the first 
evidence is that of a pinkish growth, varying 
in size, projecting beyond the free edge of the 
nail, and accompanied by pain and tenderness 
particularly when there is shoe pressure. Early 
the surface is smooth, but later it develops a 
stratified appearance and still later ulcerates. 
The nail over the tumor is raised from its bed, 
the free edge increases posteriorly and shows 
a dark color with brittleness, and the nail 
finally breaks and shows a concavity in the 
free edge. The tumor, now free of restraint 
from overlying nail, grows upward above the 
nail level, so that the growth is now upward 
and anterior. At this point the pressure of the 
shoe becomes unbearable and the shoe is cut 
out over the growth. The patient limps, with 
a tendency to walk with the foot in eversion, 
taking off the step at the metatarsophalangeal 
joint instead of at the end of the great toe. 
With the ulceration, discharge, and pain it is 
easy to see how the condition may be confused 
with ingrown nail, but there is more of a 
tendency for the nail to be lifted out of the 
corner of its bed instead of growing into it. 

When the growth begins at the middle of 
the nail, pain is the earliest symptom. ‘The 
pressure of the nail on the tumor causes a 
convex elevation in the nail, the elevation pro- 
ceeding anteriorly as the tumor enlarges. 

When the tumor reaches the free edge of the 
nail, it develops as described previously. In 
most cases before the tumor has reached the 
free edge, the edge may be somewhat lifted 
and inspection discloses the pinkish tumor 
beneath it. 

No accurate symptomatology can be given 
for growths beginning at the base of the nail, 
as no symptoms have been noted in the early 
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stages. From histories, it would seem that 
pain was noted first, and then enlargement 
with color changes in the nail. The cases that 
came under observation showed a tumor 
occupying varying sized portions of the inner 
side of the nail bed with destruction of the nail, 
immediately anterior to the growth, the de- 
struction extending the full length of the 
nail. The following case shows an interesting 
variation from type. 


A male, age 46, machinist, white, injured his toe 2 
years before coming under observation. Shortly 
after the injury the toe became quite painful, a 
swelling appeared at the inner and lower angle of 
the nail, and the inner quarter of the nail turned 
black, scaled off and was replaced by a softened dark 
material that resembled softened nail. A fleshy 
antenna now appeared at the dome of the tumor and 
grew forward until the end of the toe was reached. 
This was free except at the base. A surgeon was con- 
sulted who evidently, not recognizing the underlying 
condition, cut off the tendril and had quite a severe 
hwmorrhage to deal with. The patient was advised 
that he had a hemorrhagic tumor, the removal of 
which would be dangerous. ‘The tendril began to 
grow almost immediately after the operation, and a 
year later the patient came under my observation. 

There was a tumor about 4% inch in diameter at 
the lower inner quarter of the nail. Extending for- 
ward from the top of the tumor was a fleshy tendril 
over an inch long; the inner quarter of the nail was 
dark and soft. The fleshy tendril was destroyed by 
fulguration and the tumor removed afterward in 
the ordinary manner. Six months later there was no 
recurrence; the nail had reformed and looked well 
except for some slight ridging. 


DIAGNOSIS 


The diagnosis can be made from the his- 
tory, the symptoms, and the appearance of 
the toe. In a few of our earlier cases roent- 
genograms were made, but were soon found 
to be a source of error, for if ossification had 
not occurred, the findings were usually nega- 
tive. However, if a roentgenogram is made, 
the position should be lateral, never dorso- 
plantar. From a differential standpoint, the 
only condition that is likely to cause confusion 
is infected ingrown nail, but the whole picture 
of the exostosis is so different from the ingrown 
nail that confusion hardly seems justifiable. 


TREATMENT 

The treatment is operative. The instru- 
ments required are a Record syringe with a 
short stout needle, 1 per cent novocain solu- 
tion, nail clippers, a stout chisel and gouge, 
each about 4 inches long and 1% inch wide, 
a piece of rubber tubing to be used asa tourni- 
quet, and a hemostat to be used in clamping 
the tubing. 

Operation. Under the usual aseptic con- 
ditions, the tube is placed about the base of 
the toe and clamped. The nail is now blocked. 
After blocking the nail we run the needle well 
under the growth from the front until the bone 
is reached and deposit what solution we may 
at that point. The nail over the growth is now 
cut away, either with the clippers or chisel 
until the full length of the growth is exposed. 
The gouge is now passed beneath the growth 
from the front, backward, and downward, 
until the phalanx is reached. Now with a 
sweeping maneuver and with the gouge 
pressed backward, the growth may be peeled 
from its bed into the groove of the gouge. 
The edges of the cavity are now trimmed, the 
cavity is painted with pure phenol followed by 
alcohol, and the tourniquet removed. Oozing 
is the rule, but can be controlled easily by 
pressure. No severe bleeding has ever been 
witnessed. Wet dressings are applied and the 
patient is instructed to rest the foot for 24 
hours. After that time the usual occupation 
may be resumed. Granulation rapidly occurs 
and after 2 weeks the patient may be dis- 
charged from observation. In several of the 
earlier cases the operation was performed 
under general anesthesia, the patient being 
kept in the hospital for 48 hours after the 
operation. Later experience has shown such a 
course to be unnecessary. 
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THE BOWEL! 


By GEORGE L. HAYS, M.D., F.A.C.S., PirrspurcH 


Surgeon, Mercy Hospital, Assistant Professor of Surgery, University of Pittsburgh 


NEUMATIC rupture of the bowel is an 

uncommon and unusual accident. It 

dates after the time compressed air was 
first used in the industrial arts. Compressed 
air is now used in many manufacturing estab- 
lishments for numerous and various purposes, 
but principally for motive power. 

Careful search of the literature by myself 
and also by the Department of Literary 
Research of the American College of Surgeons 
reveals the fact that up to the present time 
only 32 cases are recorded in the medical 
literature. No doubt many cases are never 
reported in the medical literature. In the 
daily press we see reports which are evidently 
cases of this type of injury. 

G. W. Stone, of London, reported the first 
case of this injury in 1904; E. Wyllys Andrews, 
of Chicago, in 1911 reported a case and re- 
viewed 16 others; Bendixen and Blything re- 
ported their case and collected 7 others; 
Cotton, Buchbinder, Hailes, Schwartz, Spark- 
man, each report a case and Jean reports 2 
cases. All of the operative cases are recorded 
chronologically after the report of my case 
which follows. 

S. K., male, age 30 years, was admitted to my 
service at Mercy Hospital, March 5, 1923. On this 
date he had been working in a mill in a very dusty 
place. Upon quitting work he and a fellow workman 
were “dusting-off” their clothing with a compressed 
air hose which was under pressure of about 95 
pounds. While this “dusting-off” was going on the 
fellow workman placed the nozzle of the air hose 
near the buttocks. It is not believed that he was 
trying to play a joke on him at this time. When 
the nozzle was placed near the buttocks, the air 
passed through the anus into the intestinal canal. 
Immediately upon air entering the intestinal canal, 
the patient stated that he had severe abdominal 
pain. The pain was so severe as to cause him to fall 
down but did not render him unconscious. The 
accident occurred at 5 p.m. He was admitted to 
Mercy Hospital at 5:30 p.m. where I saw him a few 
minutes afterward. 

He complained of severe pain in the abdomen and 
presented the appearance of some shock. The pulse 
was a little weak and a little rapid. The blood pres- 
sure was 145—75. His respirations were, if any, but 


little increased. There was tenderness over the 
entire abdomen and he stated that he had some pain 
in the epigastrium although on pressure in this re 
gion no pain was elicited. The abdomen was roundly 
distended, and on palpation a more or less boardlike 
hardness was noticed, resembling that of a diffuse 
peritonitis. The distention could be plainly seen and 
there was a fullness in the flanks. This latter con 
dition was quite noticeable. It was also noted that 
the inguinal canals were more prominent than 
normal. The usual navel depression was absent, 
it being level with the skin of the abdomen. There 
was marked tympany over the entire abdomen. The 
liver dullness was lost and the peristalsis was absent. 
His leucocyte count at 6 p.m., 1 hour after the 
accident, was 13,000. The diagnosis of pneumatic 
rupture of tHe intestine was made from the history 
together with the clinical symptoms and signs. He 
was taken to the operating room where with the help 
of my assistant, Dr. J. H. Seipel, the operation was 
begun at 6:50 p.m., 1 hour and 50 minutes after the 
accident. Intraspinal anesthesia was employed 
stovaine grains 1.5. Complete anesthesia was slow 
in coming on, and it was 15 minutes before the opera- 
tion could be started. 

Operative pathology. There was a rupture or per- 
foration involving all the coats of the bowel in the 
upper part of the rectum just distal to the ending of 
the sigmoid. ‘The perforation was about 1 inch in 
diameter, irregular in outline and on the anterior sur 
face. Above this point in the sigmoid for a distance 
of about 8 inches the serosa was torn in several 
places exposing the muscular coat of the gut. In one 
or two places the separation of the serosa was 1. 5 
to 2 inches in breadth. The parietal peritoneum 
and the serosa of other intestines lying near the 
damaged bowel showed congestion. There were 
small particles of facal matter in the region of the 
injury outside the intestine as well as a small quanti- 
ty of blood in the pelvis. The abdominal cavity also 
contained large quantities of gas or free air. 

A 7-inch incision was made through the rectus 
near the midline on the left side. As soon as the 
peritoneum was opened a large quantity of gas 
escaped. When this occurred his general condition 
at once improved for the reason that he was able to 
breathe easier. The perforation was closed by two 
rows of silk sutures. Before closing the perforation a 
rectal tube was inserted through the anus and made 
to pass beyond the opening in the bowel. ‘This was 
performed so that gas and fecal matter could go 
through this tube and also to relieve possible pressure 
later at the suture line. The laceration of the serosa 
of the sigmoid was brought together by silk sutures. 
A cigarette drain was inserted down to the site of 


1 Read before the Fayette County Medical Society, Uniontown, Pennsylvania, January 7, 1926. 











492 SURGERY, GYNECOLOGY AND OBSTETRICS 


the perforation and the remainder of the abdominal 
incision closed. As we were fearful of an intestinal 
obstruction later, the sigmoid was sutured to the 
peritoneum through a McBurney incision so that if 
necessary an opening into the bowel could be easily 
made. ‘The operation consumed 1 hour and tro 
minutes. He left the operating table in as good 
condition as he was in when he went on it. 

His convalescence was rather stormy. There was 
considerable drainage of gas and faecal material for 
a few days through the rectal tube which had been 
inserted at the time of operation. This tube became 
displaced but even after this there was always some 
gas and fwcal matter coming by the natural channel. 
Peristalsis returned to some extent within 24 hours. 
The first day after the operation, on account of some 
distention, it was decided to open the sigmoid where 
it was attached to the peritoneum. I found this 
rather difficult and was not certain whether the 
lumen of the sigmoid was opened or not. In any 
case no gas came through. The second day after 
operation on account of more distention a cacostomy 
was done. This was effective and the distention 
subsided. He developed some nausea and vomiting 
for which lavage was performed several times. Drain- 
age from the cxecostomy was not free until the fifth 
day following operation. By March 14, 9 days after 
the operation he was taking fluids by the mouth 
freely; the peritoneal symptoms had subsided and 
the danger of death from peritonitis had disap- 
peared. Notwithstanding that he was apparently in 
better condition he went into a semistuporous and 
delirious state with a subnormal temperature. The 
cecostomy was draining very freely, in fact any 
fluids which he took by mouth appeared to come 
through the cacostomy in a short time. I came to 
the conclusion that his poor condition was directly 
due to loss of fluids and food materials coming out 
through the cxecostomy before any absorption could 
take place. On March 15, his general condition was 
worse. The ciecostomy still drained freely and I 
decided that unless something could be done to stop 
the loss of fluids from it, he would die in a short time. 
I consulted one of my medical friends about food 
which might be absorbed before it went as far as the 
cecum. He suggested that we stop the drainage 
from the caeccostomy by using a self-retaining cathe- 
ter. The suggestion of stopping drainage was a new 
idea and met with my approval. I did not believe 
the self-retaining catheter would do the work and 
finally thought of the Barnes dilator which is narrow 
in the middle and bulbous on both ends and, when 
blown up would remain in the bowel opening. This 
procedure acted well and stopped the drainage from 
the cacostomy. As soon as the drainage stopped, his 
general condition at once showed a great improve- 
ment and he rapidly came back to normal. The 
original abdominal incision became infected and 
finally healed as did the incision for the cacostomy. 
A hernia developed in both incisions. He was re- 
admitted to the hospital March 12, 1924, for the re- 
pair of the incisional hernia and also for the cacos- 


tomy incision which was repaired on May 10, 1924. 
He is in good condition at the present time and is 
working in the mill. 


The Barnes bag solved the problem of 
stopping the drainage from the cecum, and I 
am sure that without the use of it in this 
instance, death would have occurred. ‘This 
was a new procedure in my experience and | 
believe it is of great value. In this connection 
smaller rubber bags of proper design could be 
made to fit almost any case of enterostomy 
and be of service provided that the rest of the 
alimentary tract is patulous. 


OPERATIVE CASES 

CAsE 1. Stone (11). Operation performed probably 
3 hours after accident. ‘Two perforations of sigmoid 
were present. The operative procedure consisted of 
paracentesis abdominis. Death ensued 41% hours 
after the accident. 

Case 2. Andrews (1). Patient was operated upon 
5 hours after the accident. There were three per- 
forations of the sigmoid and a laceration of the 
serosa and muscular coats of the gut. Resection of 
sigmoid was done with lateral anastomosis. Patient 
recovered, 

CasE 3. Reported by Andrews (1). Patient was 
operated upon by Fletcher 41% hours after the ac- 
cident. A perforation of the sigmoid was found. 
The perforation was repaired and a colostomy was 
done for obstruction, with resection later. Patient 
recovered, 

Case 4. Reported by Andrews (1). The name of 
operator and the time of operation after the accident 
were not stated. The intestines were perforated and 
lacerated. Laparotomy was done but patient died. 

Case 5. Reported by Andrews (1). Operation 
was performed by Boughton many hours after the 
accident. There were three perforations of the sig- 
moid, which were repaired and the patient recovered. 

CasE 6. Reported by Andrews (1). Operation 
was performed by Stevens probably ro hours after 
the accident. Perforation was present at the splenic 
flexure, which was repaired. Patient died. 

Case 7. Reported by Andrews (1). Operation 
was performed by Sherman. The time of the 
operation after the accident is not stated. A per- 
foration of the sigmoid was repaired. The patient 
died. 

CasE 8. Reported by Andrews (1). Operation was 
performed by Kahlke 18 hours after the accident. No 
perforation was found, but there was a laceration of 
the serosa and the muscular coats of the gut. No air 
was present in the abdominal cavity. The lacerations 
of gut were repaired. Patient died. 

Case 9. Reported by Andrews (1). Operation 
was performed by Burry. Time of operation after 
the accident is not stated. There were three per- 
forations of the colon repaired. Patient died. 
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CasE 10. Cotton (4). Operation was performed 
probably 3 hours after the accident. The ascending 
colon was perforated and the serosa and muscular 
coats were badly torn. Immediate colostomy was 
done at site of perforation and the lacerations re- 
paired. Patient recovered. 

Case 11. Bendixer and Blything (2). Operation 
was done 2 hours after the accident. The transverse 
colon was perforated, with laceration of the serosa 
and muscular coats of the large gut and laceration 
of the serosa of the terminal ileum and mesentery. 
The perforation and lacerations were repaired and 
the patient recovered. 

CAsE 12. Reported by Bendixen and Blything (2). 
The name of the operator is not stated. Laparotomy 
was done probably 2 hours after the accident and 
the bowel found ruptured. No further record is 
given. Patient died 3 hours after the accident. 

Case 13. Reported by Bendixen and Blything. 
The name of the operator is not stated. Laparotomy 
was done 4 days after the accident. A perforation 
of the sigmoid was found. No further record is 
given. Patient died. ; 

Case 14. Reported by Bendixen and Blything (2). 
The name of operator and the time after accident 
before operation are not stated. Laparotomy dis- 
closed a rupture of the bowel. No further record is 
given. Patient recovered. 

Case 1s. Reported by Bendixen and Blything (2). 
Operation was performed by Groman. The length of 
time between operation and accident is not stated. 
The colon was perforated and its serosa and muscu- 
lar coats lacerated. Operative technique consisted 
of paracentesis abdominis, and repair of the per 
foration and laceration. Patient died. 

Case 16. Buchbinder (3). Operation was done 
probably 3 hours after the accident. A perforation 
of the sigmoid was repaired and the descending colon 
brought out for colostomy. Patient died. 

Cask 17. Jean (6). Operation was done 4 hours 
after the accident. A perforation was found at the 
rectosigmoidal junction, with extensive laceration of 
serosa and muscular coats of rectum. The sigmoid 
and rectum were resected, and an artificial anus was 
made. Patient recovered. 

Case 18. Jean (6). Operation was done 2'% hours 
after the accident. A perforation of the sigmoid with 
extensive laceration of the serosa and muscular coats 
of rectum and sigmoid was found. The sigmoid and 
rectum were resected, an artificial anus made, and 
the patient recovered. 

CasE 19. Hailes (5). Operation was done 19 hours 
after the accident, and disclosed a perforation of the 
colon. Laparotomy with drainage. Patient died. 

CASE 20. Schwartz (9). Operation was done 6 
hours after the accident. No perforation was found 
but the serosa and muscular coats of large gut were 
lacerated. The lacerations were repaired and ap- 
pendicostomy done. Patient recovered. 

Case 21. Sparkman (10). Operation was done 
probably 3 hours after the accident, and disclosed a 
perforation of the sigmoid, with laceration of the 


serosa and muscular coats. After paracentesis ab- 
dominis and repair of the perforation and lacera- 
tion, patient recovered. 

Case 22. Hays. Operation was done 1 hour and 
50 minutes after the accident. A perforation of the 
rectum and laceration of the serosa of sigmoid were 
repaired. Patient recovered. 

The general mortality for the entire series 
regardless of treatment is 60. 50 per cent. This 
mortality is high. The cause for this, I believe, 
is partly that many of them came to operation 
late or refused to permit operative interfer- 
ence. ‘Two patients; Case 14 reported in 
Andrew’s paper and Case 2 reported by Ben- 
dixen and Blything recovered without opera- 
tion. The symptoms in these two cases were 
those characteristic of the clinical picture in 
rupture of the bowel. In the operative cases, 
22 in number, including the one just reported, 
there were 11 deaths, a mortality of 50 per 
cent. In the cases following operative inter- 
ference, the ages in the recovery column range 
from 14 to 39 years with one not stated, and 
the deaths with four not stated, range from 15 
to 47 years. The age incidence has but little 
bearing on the result in this short series. The 
time elapsing between the injury and the 
operative interference in all the operative 
cases was from 1 hour and 50 minutes to 4 days 
with the time not stated in six. In the eleven 
cases which recovered, the time elapsing be- 
tween the injury and operative interference 
with one not stated and another of many hours, 
was from 1 hour and 50 minutes to 6 hours. 


ETIOLOGY 


The cause of the rupture of the bowel is 
the entrance of air under pressure into the 
intestinal canal by way of the anus. All 
authors who have written on this subject state 
that the conformation of the body in this 
region is such that the anus is the apex of a 
funnel, the overhanging buttocks, the poste- 
rior surface of the thighs and the perineum 
forming the sides of a cone. ‘This is especially 
true if the patient is stooping over slightly or 
is in a sitting position. It is not necessary for 
the nozzle which is attached to the compressed 
air tube to be inserted in the anus. As a 
matter of fact the end of the nozzle is usually 
several inches or more away from the body. 
I have found only one case (Stone) in which 
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the nozzle of the tube was reported inserted 
into the anus and peculiarly enough it was 
the first case reported in literature. He be- 
lieves that the nozzle attached to the com- 
pressed air tube was inserted into the anus. I 
here give his reason for this belief and quote 
the autopsy findings: 

At the postmortem examination the peritoneal 
cavity was found to be filled partially with intestinal 
contents. There were two rents in the anterior wall 
of the bowel and slightly to the right side; one was 
one and one-half inches and the other was one-half 
inch in length, both being in the long axis of the bow- 
el and 8 inches from the anus. The trocar (para- 
centesis abdominis) had not penetrated the gut. 
The rents were, I think, undoubtedly caused by the 
nozzle of the pump, both on account of their number 
and size, and the position suggests that the gut was 
nipped between the nozzle and the sacrum, al 
though I could find no mark on the latter or bruising 
of the structures covering it. 


There is nothing to interfere with air enter- 
ing that region save the sphincter muscles. 
These muscles are not especially strong and 
when the victim is taken unawares there is 
not much resistance to overcome. ‘The 
column of air coming from a nozzle under 
pressure can be likened to a rod. While in- 
visible it has great power of penetration. The 
column of compressed air goes through the 
clothing without any or little reduction of its 
force. It has never been self-inflicted and as 
a rule is usually done by a fellow workman as 
a sort of a joke. Many of these accidents ate 
produced by “‘dusting off” of clothing after 
the workers have finished their day’s labor. 
After a careful study of the original articles, I 
can only find one which was a real accident 
in the sense that it was not produced by 
hazing or as a joke. The case in which there 
is no question that it was produced accidental- 
ly is reported by Jean (Case 18). In this in- 
stance the man was sitting on a very narrow 
bench with the anal region past the seat. The 
compressed air tube (117 pounds pressure) was 
lying underneath the bench, a distance of 4 to 
8 inches from it. In some way the tube 
exploded. 

While considering ruptures or blow-outs of 
the gut by compressed air through the anus, I 
wish to mention one case at least on record in 
which the other end, or the beginning, of the 


digestive tract was involved. This case is re- 
ported by Petrin (8) and noted by Lenormant 
(7). Petrin’s article is on Ruptures of the 
(Esophagus. The report of the accident, after 
being translated from German to English, is 
as follows: 


At first let me give the description of a special case 
of this peculiar malady. A working man, 27 years 
old, was taken into the hospital, on the 27th day of 
May, 1904; died on the 28th of May, 1904. On May 
27 at 11:30 noontime, patient was working in a rail 
way factory cleaning some machinery with a rubber 
hose fitted for pneumatic air. He wanted to cross 
to the other side, so he bent the hose with his hands 
to shut off the air and bit the end of the hose with 
his teeth together. He tumbled and lost his grip 
on the hose whereby the air streamed freely into 
his mouth. The pressure of the air amounted to 7 
atmosphere (102.9 pounds). Patient dropped im 
mediately to the floor but without fainting, felt 
pains in his chest, vomited mucus mixed with blood 
in the quantity of a teaspoon. During the next hours 
he felt pains in his chest, was restless and had some 
difficulty in breathing. He was removed to the 
hospital about 2'% hours after the accident occurred 
(May 27, 1904). Patient walked alone from the 
ambulance to the office. 

Patient is a strongly built man, rather stout, 
and with well developed musculature. He gives the 
impression of being in great discomfort, preferring 
the sitting position in bed. He is restless, changing 
his position continuously. He seems frightened and 
suffers much from difficulty of breathing; respiration 
is shallow and frequent. Deep breathing causes pain 
in the region of the diaphragm. Sometime he has 
slight coughing attacks and spells with mucus ex- 
pectoration in his throat. On the upper part of his 
chest and the lower part of his face in the region of 
chin there developed some skin emphysema, almost 
symmetrical on both sides. The action of his heart 
is fast, small and irregular. Examination of the 
lungs show that the breath sounds are not suppressed. 
May 27, 9 o’clock, evening, temperature 38.2. 
Patient sits in a chair, feels very anxious and uneasy. 
The difficulty of breathing is very much increased; 
the emphysema of the skin has increased so that it 
extends down over the chest and up to his eyes. The 
neck is considerably swollen (bloated). Patient 
begins to give the impression of being dull and 
apathetic. He takes ice, but swallowing the ice 
water causes an immediate coughing spell. May 28, 
1:00 o'clock. During the whole night patient gave 
the impression of intense suffering. ‘Today in the 
morning and during the forenoon he was dull and 
without reaction. During the last hour he was con- 
fused. Patient sits continuously upright, respiration 
superficial pale-cyanotic. Action of the heart utterly 
disturbed and poor. Questioned about the localiza- 
tion of his pains, patient points to the diaphragm. 
By degrees the emphysema of the skin has still more 
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increased and extends now to the upper part of the 
body and the left is closed through swelling. Cough- 
ing spells when patient swallows ice water. Death 
occurred at 2:40 o’clock in the afternoon on the 28th 
of May. Postmortem on the 29th of May, 1904. 
(Prof. Forssman.) Corpse of a strongly built man 
with well developed muscles. By palpation the region 
of the pectoralis and the upper brim of the thorax 
feel soft and crepitant under finger pressure. This is 
chiefly shown all over the chest. This crepitation 
extends with decreasing intensity down to the navel 
region. On the arms almost down to the elbow it is 
strongly developed. In front of the neck it is so 
marked that the transition between the face and 
throat is almost obliterated. The left side of the face 
is more bloated than the right one. Crepitation on 
the left side not over the jaw region but on the right 
side up to the temple-bone; right eye visible, with 
normal thin eyelids, but the eyelids of the left eye 
are thick and swollen thus hiding the eye. Cutting 
through shows the interstitial tissues of the above 
mentioned parts filled with odorless air bubbles, 
which collected under the pectoralis muscle forming 
there a big air cushion lifting up the muscles. Other- 
wise the emphysema is developed mostly in the sub- 
cutaneous tissue. The diaphragm stretches up to 
the lower brim of the fourth rib on the right side and 
to the lower brim of the fifth rib on the left side. 
Stomach is big and considerably swollen. The ab- 
dominal viscera is normal. The peritoneum does not 
show any remarkable signs. Opening of the thorax 
shows that the mediastinal tissues are emphysema- 
tous. The right lung adheres to the chest wall and 
the diaphragm to a large extent. In these adhe- 
sions a highly extended emphysema is present. The 
small intervals between the existing adhesions con- 
tain a highly bloody liquid. There is no interstitial 
emphysema in the lungs nor beneath the pleuro- 
visceralis. The lung is rather big and heavy. The 
color is blue-black, extremely hyperamic oedematous. 
No place is tearable. Lungs are completely free from 
the wall of the chest. The pleura is smooth except 
the lower back-border where a pusy fibrinous fluid is 
present. The pleura shows some hemorrhage of a 
blue-black tint. The lungs are compressed but con- 
tain some air. They are not tearable but rather 
anemic. The introduction of the sounding lead in 
the oesophagus shows a vertical cleft in the back wall 
in left direction, the upper end of it is placed 1.5 
inches beneath the bifurcation of the trachea. The 
tear has a length of 6 inches and penetrates all layers 
of the crsophageal wall. The borders are sharp 
almost like knives, but dim colored and partly 
covered with pus. In the neighborhood the tissues 
are infiltrated. Heart is normal and there is only 
a very limited amount of hemorrhage beneath the 
pericardium. 


The pressure noted in the compressed air 
tubes from the date given ranges from 10 
pounds to 372 pounds to the square inch. 
Jean makes the statement that “the cause of 


these ruptures was more the suddenness of the 
introduction of air than the degree of pressure.”’ 
PATHOLOGY 

The pathology noted in the entire series has 
been about the same. The striking feature is 
the great amount of free air in the abdominal 
cavity. The large bowel including the rectum 
is the only part of the intestinal tract which 
so far has been perforated. There is usually 
some blood and more or less faecal matter in 
the abdominal cavity. In addition to the 
perforation of all the coats, there is more or 
less tearing of the serosa and the muscular 
coats. This has been very extensive in many 
of the cases. The tearing of these coats is 
usually along the anterior-longitudinal part. 
The small gut has in many instances been 
damaged but never perforated. The mesen- 
tary of the ‘small gut was torn in one case. 
Subcutaneous emphysema was noted in a few 
cases. In one case (Stevens), free air was 
found in the retroperitoneal tissues and in 
another (Hailes) the mediastinum was in- 
volved with collapse of the lung. The per- 
foration is usually single, but multiple open- 
ings have been noted. The size of the per- 
foration varies. Some are very minute, 
others are quite large. In two of the cases, re- 
covery occurred without operation. There is 
no means of telling whether they had a 
perforation or not. It is quite probable that 
they had a tearing of the serosa and possibly 
the muscular coat which healed by first in- 
tention. In a number of the cases reported, 
while there was air in the abdominal cavity it 
was impossible to find an opening in the 
mucous coat. Jean states that it might hap- 
pen in this way: ‘The opening in the mucous 
coat occurs at some extraperitoneal part of 
the gut and enters the abdominal cavity after 
going through the subperitoneal fatty tissue 
and the peritoneum.” Some explanation like 
this must be correct. Stevens found air in the 
retroperitoneal tissue in his case in which the 
perforation was at the splenic flexure. 


SYMPTOMS 


The symptoms in all the cases are about the 
same. ‘They are conveniently divided into 
local (abdominal) and general symptoms. 
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Local. ‘Vhe unusual feature of the loca 
symptoms is the enormous distention of the 
abdominal cavity. ‘The abdomen is usually 
well rounded, and this extends into the flanks. 
Also the inguinal canals are puffed up. This 
was especially noticeable in my case. The um- 
bilical depression is absent. The skin there is 
flat with the surrounding skin. The abdominal 
wall is resistant. However, it does not give 
the feel of a diffuse peritonitis. The tympany 
is general, tenderness is present everywhere, 
the liver dullness is absent and the peristalsis 
is also lost. In the late cases, there is added 
the picture of a diffuse peritonitis. The anus 
was dilated in a few cases and hemorrhage 
from the rectum has been noted. In addition 
to the local symptoms, a subcutaneous em- 
physema is present in some cases. In most of 
the cases, where present, it was confined be- 
tween the neck at the line of clavicles and 
Poupart’s ligament. In Hailes’ case the em- 
physema commenced at the hair line disfigur- 
ing the face. In one case (Jean), the external 
genitalia was filled with air, and in another 
case (Hailes) the mediastinum was involved 
by the air causing collapse of the right lung. 

General. The patient is, as a rule, more or 
less in a state of shock. Respirations are inter- 
fered with on account of the pressure on the 
diaphragm by the free air in the abdominal 
cavity. The pulse is usually accelerated and 
the heart action is poor. Many patients are 
cyanotic and also have an anxious expression. 
Nausea and vomiting are usually present. The 
temperature is usually normal or subnormal. 


DIAGNOSIS 

Given a history of having compressed air 
applied about the rectum and the symptoms 
mentioned being present, the diagnosis is that 
of rupture of the bowel. If the history of these 
cases cannot be obtained it seems to me that 
with all the characteristic signs and symptoms 
which go with the trouble, the proper diag- 
nosis should be made. If we are unwilling to 
make this diagnosis certainly an “acute 
abdomen” must be considered. 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis from other acute 
abdominal conditions may sometimes enter 





SURGERY, GYNECOLOGY AND OBSTETRICS 


into the problem. In late cases a diffuse or 
widespread peritonitis may alter the clinical 
picture. We sometimes see more or less col- 
lections of free air in the abdominal cavity, 
such as in cases of a peritonitis produced by 
the colon bacillus, a large wound of the gut 
produced by stabbing or gunshot wounds and 
also in cases of typhoid perforation. I have 
had patients with typhoid perforation in 
which there was an enormous amount of free 
gas in the peritoneal cavity. In these cases 
the history is entirely different from the dis- 
ease under discussion. In cases in which there 
is much subcutaneous emphysema, we look 
for pathology about the chest. 


PROGNOSIS 


The prognosis is grave. The mortality in 
this series of cases which went to operative in- 
tervention is 50 percent. It is pleasing to note 
that all but one of the last 6 cases reported 
in the literature including my own recovered. 


TREATMENT 


The treatment of these patients demands 
immediate operative interference provided 
the patient is in fair condition. In a number of 
cases a paracentesis of the abdomen was done 
just previous to the operation to allow the air 
to escape. This is a good procedure for the 
reason that the patient’s general condition 
will improve as the pressure on the diaphragm 
is relieved. Andrews advises this procedure. 
In some, of course, the patient may be in such 
poor condition that operative interference is 
contra-indicated. While waiting for improve- 
ment they should be supported by proper 
medication. After the abdomen is opened the 
first thing to do is to determine the amount of 
damage to the intestine. 

If there is a small perforation it can usually 
be closed. In addition to repairing the per- 
foration any laceration of the serosa or mus- 
cular coats is also repaired. When much dam- 
age has been done to the gut, judgment should 
be exercised as to whether the gut should be 
repaired or resected. In case there is great 
damage to the sigmoid and the rectum and 
repair is impossible, there is no other pro- 
cedure than to resect the damaged gut and 
make an artificial anus (colostomy), since it is 
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impossible to make an anastomosis between 
the descending colon and the rectum. When 
a resection is necessary and enough viable gut 
remains, an anastomosis, end-to-end or lateral, 
should be done. The judgment of the surgeon 
must determine which procedure is_ best; 
whether to repair the opening and lacerations, 
whether to resect the gut and perform an 
anastomosis, or whether to resect the gut and 
make an artificial anus. It is quite advisable 
in cases of this type to perform at once an 
appendicostomy, a cxecostomy, or a colostomy 
above the site of the damaged gut. This will 
allow the faecal current to be shunted off and 
will relieve the pressure at the site of closure 
of the perforation or of the anastomosis. 
Cotton is a strong advocate of an enteros- 
tomy in these patients. 

Many patients in other acute intestinal 
conditions have been saved by the establish- 
ment of an artificial anus or a fecal fistula at 
the time of operation. The use of an artificial 
anus or a fweal fistula is of great value in 
acute intestinal conditions, and I do not be- 
lieve that it is made often enough. As stated 
above, in the 11 cases in which the patients 
recovered, the time elapsing between the 
injury and operative interference, with one 
not stated and another of many hours was 
from 1 hour and 50 minutes to 6 hours; and 
in the 11 cases in which the patients died, the 


time elapsing after accident before operation 
with 4 not stated, was from 2 hours to 4 days, 
only 2 of these were under 6 hours. In the 
operative cases which recovered save possibly 
2, the time elapsing between the injury and 
the operation was not over 6 hours. 

I feel safe in making the statement that in 
this type of intra-abdominal injury “‘pneumat- 
ic rupture of the bowel”’ like other acute 
abdominal conditions in which an organ is 
penetrated or damaged, do reasonably well if 
the abdomen is explored within 6 hours. 
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NOR decades about one-seventh of all the 
operations done in the Surgical Clinic at 
Berne have been for goiter. This fact per- 

mitted my predecessor, Prof. Theodor Kocher, to 
participate, as everyone knows, in the improve- 
ment of the operation as a typical procedure. Al- 
though the operation had already reached a high 
degree of perfection at the end of the last century, 
there still remained the possibility of further im- 
provement. The adverse experiences resulting 
from total extirpation had led to an increased 
emphasis of the unilateral or hemiexcision of the 
goiter. The preservation, first introduced by 
Kocher, of a part of the posterior capsule with 
its attached Jayer of goitrous tissue afforded, to 
be sure, a great protection to the recurrent nerve 
and the parathyroids. The disadvantage of the 
unilateral operation—the troublesome outgrowth 
of the goiter already present on the opposite side 

‘as not prevented, and consequently there ap- 

peared a large number of false recurrences, re- 
sulting simply from the continued growth of the 
goiter on the side not operated upon. Considera- 
tion of this fact directed the surgeon more and more 
to do a bilateral operation. If one wished to oper- 
ate bilaterally, however, the recurrent nerve and 
the parathyroids had to be ever so carefully pro- 
tected. At the same time care had to be taken 
that enough functioning thyroid tissue remained 
on both sides, so that a functional insufficiency 
was not to be feared. In other words the pro- 
cedure had to be so devised that in spite of the 
bilaterality, it contained in itself only a minimum 
of danger. 

Since 1910 we have sought to meet these differ- 
ent requirements through certain modifications 
of the customary technique, and in that way have 
formulated the operative rules which at present 
are employed in our clinic. 


When we speak of “rules,” let it be realized 
from the beginning that the primary rule of 
goiter surgery is to operate not according to a 
formal] plan, but rather according to the anatom- 
ical peculiarities of the goiter, the age of the pa- 
tient, and the functional state of the thyroid as 
determined by clinical study. In fact goiter and 
goiter are not the same, as Kocher has already 
pointed out. The treatment of a diffuse paren- 
chymatous or colloid goiter is entirely different 
than that of a bilateral goiter consisting of single 
large nodules. The treatment of the latter in 
turn differs from that of a definitely unilateral 
solitary goitrous nodule. The indications also 
vary with the young and old, and are different 
with hypothyroid and hyperthyroid patients. 

In the presence of a diffuse goiter, which if well 
developed is as a rule a colloid goiter, both lobes 
and in all probability the isthmus must be de- 
creased through resection. Whether this pro- 
cedure is done during one or two sessions depends 
upon the size of the goiter and the resistance of the 
patient. 

The same indications do not hold for a diffuse, 
small-nodular goiter, which we designate as a 
“pudding” goiter, in which the entire gland is 
transformed into a large conglomerate of small 
nodules, mostly varying in size from scarcely 
that of a pea to a hazelnut. The ideal operation 
here is the horseshoe resection, with avoidance of 
the posterior surfaces of both lobes and isthmus, 
and subsequent restoration of the lobes by suture 
of the tissue composing the remaining posterior 
surfaces. 

If the goiter consists of a small number of large 
nodules, these must all be removed by enuclea- 
tion, or resection-enucleation. Only in aged pa- 
tients, weak in spite of their apparent health, do 
we confine ourselves to the removal of those 
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nodules which compress the trachea most, and 
which usually lie in the region of the aperture of 
the thorax. 

In a less frequent number of cases with uni- 
Jateral nodules, a unilateral enucleation or enu- 
cleation-resection is indicated. This procedure 
becomes a hemithyroidectomy if the nodule, 
through pressure, has destroyed the entire lobe. 

From these brief remarks it follows that in 
goitrous countries with severe endemic goiter, the 
problem is technically more complicated than in 
regions where only a diffuse colloid struma of a 
moderate grade occurs, and where the operation 
can, so to say, be stereotyped into the resection 
of both lobes. 

The ordinary course of the operation is as 
follows: 

Local anesthesia with rare exceptions is em- 
ployed, one-half per cent novocain containing 8 
drops of adrenalin 1:1000 per 100 cubic centime- 
ters being used. Instead of the paravertebral anzs- 
thesia of the second to fourth roots of the brachial 
plexus, for several years now we have employed 
little more than the subcutaneous injection of 
the field of incision, combined with perithyroid 
injection, in which the posterior surface of the 
struma is avoided as much as possible. 

As askin incision the collar incision is employed. 
This, if made at the correct height, suffices for all 
benign cases. On the wsthetic side it should be 
noted that the scar sinks lower in the course of 
time. Consequently it is necessary to make the 
incision somewhat above the clavicle, if one de- 
sires later a correct position for the scar. 

As a rule we begin the operation, after cutting 
through the skin and the platysma and ligating 
the superficial veins, by a unilateral or bilateral] 
ligation of the inferior thyroid artery, outside of 
the small muscles but within their external fascia, 
according to the method published in SurGery, 
GYNECOLOGY AND OBSTETRICS in 1916.! The prin- 
ciples underlying this ligation have already been 
separately considered in that work. They are not 
understood by many surgeons who see only 
small goiters with modest arteries. He, how- 
ever, who works in a field of severe endemic 
goiter, where the caliber of the thyroid arteries 
reaches 10 to 11 millimeters, with a_corre- 
sponding caliber to the veins, realizes how to 
value the advantage of a preliminary haemostasis. 
The objections which have been expressed against 
this procedure are confined mainly to the blood 
supply of the parathyroids. They show how 
fruitless it is to do surgery on paper. How 
unauthorized is the fear that one may produce 
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Fig. 1. Chart showing mortality percentage in goiter 
operations, not including Basedow’s disease, malignant 
goiter, and strumitis. Perpendicular lines represent ages; 
horizontal lines, percentage. 


tetany through the bilateral ligation of the 
inferior thyroid arteries is shown by the sub- 
sequent clinical findings. These facts reveal that 
in about 2,800 goiter operations, only once has 
a slight tetany been observed, and that more- 
over in a gravid patient. In a very few cases, 
not more than four,as far as we can judge, a 
transient Chvostek or Trousseau sign has been 
elicited, lasting, however, but a few days and un- 
accompanied by the peculiar signs of tetany. Also 
our statistics in relation to the protection of the 
parathyroids are better than possibly any other 
series of published observations in the literature. 

Subsequent to the last 150 successive goiter 
operations in the clinic, a systematic search has 
been made for evidences of parathyroid insuffi- 
ciency as manifested by increased nerve irritabil- 
ity and tetany. The patients have been observed 
daily and controlled by frequent attempts to elicit 
the Chvostek and Trousseau signs. In but one 
case was there definite evidence of increased nerve 
irritability—and that mild and transient. Both 
signs remained positive through the third day 
following the operation; during this time there 
was also some evidence in the characteristic 








500 


SURGERY, GYNECOLOGY 





AND OBSTETRICS 





Fig. 2. Skin and platysma incised. The sternocleido- 
mastoid muscle has been retracted outward. The exter 
nal fascia of the small muscles is vertically incised over 
the sternohyoid muscle. 


position of the hands. On the fourth day all signs 
were absent and the patient left the hospital on 
the eighth day in normal condition. A more com- 
plete account of this study will be presented later. 

The underlying principle, which we have already 
referred to in our earlier works since 1912, is a 
simple one. After ligature of both inferior thyroid 
arteries, indeed after simultaneous ligature of both 
superiors, (which moreover is only undertaken in 
exceptional cases), there is much less interference 
with the blood supply of the parathyroids than 
through loosening the goiter from its deep posi- 
tion in relation to the posterior capsule and de- 
nuding the trachea. By leaving the posterior sur- 
face of the thyroid lobe as much as possible in 
continuity with the deep cervical fascia, the 
cesophagus and trachea, and exposing the latter 
nowhere extensively, we preserve to the para- 
thyroids their rich collateral supply from the 
pharyngeal, laryngeal, and tracheal arteries, 
thereby avoiding tetany more surely than by 
possibly any other method of operation. It there- 
fore follows that those who designate the bilateral] 
ligature of the inferior thyroid arteries as “un- 
sound surgery” are unaware either of the ana- 
tomical unity of the blood supply of the para- 
thyroids or of the statistical data. 


The sternohyoid 


Small retractor in position. 
The forefinger will now be deeply 
insinuated in a median direction to seek and expose the 
inferior thyroid artery. 


lig. 3. 
muscle is exposed. 


A cursory examination of the blood supply of 
the thyroid region, in the cadaver, or in various 
anatomical texts and atlases, gives no adequate 
idea of the numerous anastomoses between the 
thyroid arteries, especially the inferior, and those 
of the larynx, trachea, pharynx, and oesophagus. 
Such anastomoses are shown to advantage by 
special injections of the thyroid region made with 
a pressure apparatus. In cadavers so injected a 
series of anastomotic arterial arcades is formed 
along the pharynx-cesophagus and Jarynx-trachea 
with their enclosing divisions of the deep cervical 
fascia, by successive branches from the aorta, 
the thyreocervical axis, inferior thyroid arteries, 
superior thyroids and hyoid branches of the lin- 
gual arteries. A study of these normally occur- 
ring communications reveals the ready facility 
existing for the establishing of a collateral supply 
to the parathyroids, even after the ligation of 
the four main supplying trunks. Dr. Curtis, in 
our clinic, is making an anatomical study of this 
question and will communicate his results at a 
later date. 

We abandon, of course, the preventive ligature 
of the inferior arteries previous to dislodging the 
goiter if this so covers the arteries that they are 
not accessible without difficulties. Such cases, 
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A larger sized retractor has now been inserted. 
The inferior thyroid artery has been bluntly disengaged 
from its surroundings and will now be ligated. 


lig. 4. 


however, are infrequent in our goiter material 
and the ligature is impossible from such causes, 
or from absence of the inferior artery, in only 
about 5 per cent of the cases, previous to the 
luxation of the goiter. 

The second step of the operation is the exposure 
of the goiter itself,inside the perithyroid space, 
and the ligature of the anterior or anterior and 
medial branches of the superior thyroids. The 
side on which to begin in a bilateral goiter is only 
safely decided from the X-ray pictures. One al- 
ways begins on that side where the greater, and 
especially the deeper, underlying compression is 
located. Only with large and especially greatly 
vascularized goiters, and in the case of Basedow- 
goiter, do we ligate also the entire trunk of the 
superior artery together with the veins, at least 
on the side most involved, as a so-called upper 
polar ligation. Indeed, according to the circum- 
stances, the lobe under consideration is luxated 
before or after the ligation of the superior pole, 
and the most important veins about it are ligated. 
Especially to be considered are the veins of the 
lower pole and those in the angle between the 
lobe and the borders of the isthmus. Moreover, 
at the lower pole is frequently found the arteria 
ima, and at the upper border of the isthmus a 
communicating branch from the superior artery 
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Spatium sternohyoideum is dissected and access 


Fig. 5. 
is now obtained somewhat more medially, through the 
small muscles and the thyroid fascia immediately in front 
of the thyroid gland (in the spatium thyreoideum). The 
goiter is retracted downward before luxating it, in order to 
ligate the superior thyroid artery or its anterior branch. 


of the opposite side. It is helpful in certain cases 
to pull the goiter forward with heavy thread 
passed through its substance two or three times, 
or with cupped forceps. 

Then according to its constitution, the goiter 
is resected, enucleated, or decreased in size by the 
combined procedures, always preserving the con- 
tinuity of its posterior surface with the deep cer- 
vical fascia and trachea. Thanks to the preven- 
tive ligature of the inferior arteries, the bleeding 
in the sphere of the posterior capsule is at most 
unimportant, and but few forceps are necessary 
to control it. Definitive haemostasis is now 
achieved by ligatures, and finally the edges of the 
lobe are sewed together with fine catgut, the re- 
sult being the re-formation of a lobe of approxi- 
mately normal size. If the goiter is bilateral the 
procedure is similar for the opposite side. 

If the isthmus is not enlarged, or but little, it 
is left intact. If it is greatly enlarged it is like- 
wise reduced in size by enucleation or resection, 
in such a manner, however, that a layer of thyroid 
tissue still covers the trachea. The preservation 
of the posterior portion of the isthmus is indeed 
important, since by so doing one aids in assuring 
the collateral supply of the parathyroids. In addi- 
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Fig. 6. Goiter luxated. Clamps are applied to the 
larger veins. The portion to be resected is shown by a cir 
cular incision. 


tion the isthmus aids in giving to the neck its 
normal contour. If the isthmus is removed the 
jugular notch sinks deeply between the attach- 
ments of the sternomastoids, and there appears as 
a result an unsightly furrow, from which one rec- 
ognizes that too much isthmus has been sacri- 
ficed. If the Jateral lobes and isthmus form to- 
gether a wide continuous mass, one proceeds best, 
after a transverse section of the small muscles, 
with a horseshoe resection of the entire gland. 

In all other cases the small muscles are not 
divided transversely, and the corresponding thy- 
roid lobe is exposed by separating the fibers on 
either side, the muscles being cut only so much as 
is necessary to deliver the goiter. 

After the removal of the goiter the patient is 
asked to strain, in order to determine whether the 
veins are all safely ligated. If the entire field is 
dry, the small muscles are sutured with catgut 
and a glass drain is inserted. The incision is 
partially closed by two interrupted sutures, one 
on either side of the glass drain, and then com- 
pletely with Michel’s clips. As a protection a 
waterproof bib is fastened to the chin with ad- 
hesive, and hangs down over the dressing. 

The platysma is cut through at the same level 
as the skin and the subcutaneous tissue, and re- 
mains in contact with the latter. For this reason we 
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Goiter removed by means of resection, cnucle 
The larger veins and the 


Fig. 7. 
ation, or combination of both. 
anterior branch of the superior thyroid artery are ligated. 
The smaller veins have been drawn into the hamostatic 


suture. A lobe of almost normal size has been formed out 
of the remaining gland tissue. 


have longabandoned sutur ng the platysmaat the 
end of the operation. The less the skin layer is 
detached from the underlying tissues, the less 
the displacement in the platysma, and suturing 
will, therefore, be unnecessary. This feature has 
been controlled by the examination of 250 cases 
in which there was no separate suture of the 
platysma. No diminution whatever of the wxs- 
thetic result followed this deliberate simplification 
of closing the wound. 
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Fig. 8. Plan of goiter operation. a, Resection of both 
lobes. B, One-sided enucleation. 7, Recurrent nerve 
e, epithelial bodies. 
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The drain is removed in from 8 to 24 hours, 
depending upon the amount of drainage, the 
Michel’s clips are removed after 48 hours, and 
the two interrupted linen sutures at 5 days. The 
patient leaves the clinic a week after operation. 

This is the ordinary course of affairs. Excep- 
tional cases, especially struma intrathoracica and 
siruma maligna, demand from time to time special 
measures, into which we cannot go in this brief 
article. They are described in our book on goiter. 

In the case of Basedow-goiter we ligate the up- 
per pole on one or both sides, at a first session in 
severe cases, and leave the diminution of the 
lobes to a later session. The strumectomy is ef- 
fected by enucleation-resection in the case of toxic 
adenomata, and by resection in the case of genu- 
ine exophthalmic goiter, occasionally, indeed, at 
two subsequent sessions. The determination of 
the operative procedure is governed by the entire 
clinical picture and the basal metabolism, which 
is determined in all cases of hyperthyroidism. We 
have tried the preliminary iodine treatment in 
genuine Basedow cases with success; on the con- 
trary, we hold it as dangerous in toxic adenoma, 
more so as the majority of our toxic adenomata 
have arisen subsequent to the iodine treatment 
of an ordinary struma nodosa. 


In cases of cretinism and hypothyroidism, on 
which we must operate in spite of insufficient thy- 
roid function, on account of the compression 
symptoms, we leave, if possible, a considerable 
part of the goiter unmolested, as in the case of 
glands with normal function. 

Preventive after-treatment with iodine, as a 
prophylaxis against recurrence, we hold to be 
useful in the case of patients before the thirtieth 
year. With older patients we avoid it, and con- 
tent ourselves with recommending the consump- 
tion of iodine-containing salt (5 milligrams to a 
kilo). Finally, as to the mortality of goiter opera- 
tions per se, not including Basedow goiter, struma 
maligna or strumitis, we have shown in an append- 
ed curve that this depends above all upon the age 
of the patient. Indeed, the more patients there 
are under 4o, the more favorable will the statistics 
be and vice versa. It is a matter of individual 
experience with the individual surgeon to know 
how far he may go in his efforts to free patients, 
the more they are over 40, from their respiratory 
symptoms. Especially, however, must he con- 
vince himself by careful clinical study that the 
dyspnoea really comes from the goiter and not 
from other deep-lying disturbances of the cir- 
culatory or respiratory organs. 








SURGERY, GYNECOLOGY AND OBSTETRICS 





Vaginal 


mucosa 


lig. 1. Primary pear-shaped incision for vaginal hysterectomy. 
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FROM THE MAYO CLINIC 


TECHNIQUE OF THE MAYO OPERATION FOR CYSTOCELE! 


By JAMES C. MASSON, M.B. (Tor.), F.A.C.S., Rocuester, MINNESOTA 


Division of Surgery, Mayo Clinic 


IY NHE Mayo operation for cystocele is especial- 
ly indicated for patients close to or past the 
menopause if the cystocele is large (Grade 2 

or 3) and if there is a prolapse of the uterus graded 
2. With less prolapse (one should not be misled 
by an elongated cervix) there will be some diffi- 
culty in approximating the broad ligaments with- 
out undue tension, and if there is more downward 
displacement, sufficient support will not be ob- 
tained for the bladder without much shortening 
of the vagina. 

The first step in the operation (Fig. 1) is to 
separate the bladder freely from the anterior 
vaginal wall and to cut the vaginal mucous mem- 
brane completely around the cervix. Attempts to 
define definitely the torn edges of the uteropubic 
fascia are a waste of time as this structure has 
retracted close to the pubic rami. A small open- 
ing is cut in the peritoneum close to its reflection 
from the anterior surface of the uterus, and the 
uterus delivered through this opening in a position 
of extreme anteroflexion; an opening is then made 
through the posterior fornix into the peritoneal 
cavity. Clamps are placed on the broad, round, 
and uterosacral ligaments (Fig. 2), and the uterus 
is removed. The broad ligament can now be 
approximated and firmly stitched together, first 
by a continuous mattress suture and then by a 
running lock stitch (Fig. 3). This makes a firm 
sling or hammock with the cut edges and severed 
blood vessels turned downward into the vagina 
wheré they can be easily seen and controlled if 
any bleeding occurs. 

The next step, which is the most important in 
the operation, consists in the anchoring of the up- 
per part of the newly made support for the bladder 
close under the symphysis, leaving just sufficient 
room for the urethra (Fig. 4). This is best ac- 
complished by stitching through the full thick- 
ness of the vaginal wall close to the ramus of the 
pubis on one side, getting a firm bite with the 
suture in the ligaments just above the approx- 
imating running mattress stitch, and out through 
the tissue of the anterior vaginal wall close up 
to the ramus on the other side. The stitch is 
then made to retrace its course as a mattress 
stitch. The bladder is replaced above the approx- 


imated ligaments and the suture tied, care being 
taken not to strangulate the tissues. If this stitch 
holds, there will be no more cystocele. If the blad- 
der has been sufficiently freed there will be no dan- 
ger of injuring it or the ureters. The operation 
on the anterior vaginal wall is completed by 
firmly stitching the everted edges of the ligaments 
into the whole length of the anterior vaginal 
wall and by approximating the vaginal mucous 
membrane with several figure-of-eight stitches 
(Fig. 5). 








Cutting the broad ligament. 


Fig. 2. 


1Submitted for publication, June 24, 1926. 
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Fig. 5. Interrupted suture used in closing vaginal wall. 
Perineorrhaphy should be performed to correct 
the axis of the vagina and to give additional sup- 
port (Fig. 6), and the bladder should be kept 
empty for 5 days by inserting a retention catheter. 
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muscles 


lig. 6. Interrupted sutures used in perineorrhaphy. 


Unsatisfactory results following this operation 
are generally due to failure to fix firmly the new 
support for the bladder well under the symphysis 
pubis, or to an attempt to use the operation in 
cases in which there is either too much or not 
enough prolapse of the uterus. 
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JOHNS HOPKINS UNIVERSITY 


PYLOROPLASTY 


By J. M. T. FINNEY, Jr., M.D., BALTIMORE 


/YNUHE operation of pyloroplasty was first re- 
ported in a paper read by Dr. Finney, Sr. 
before the American Surgical Association in 

1go2. During the intervening period the origina- 

tor and his associates have had ample time and 
opportunity to observe its advantages as well as 
its defects; to determine its indications and its 
contra-indications; to develop such modifications 
as may have appeared to be desirable in order to 
obviate technical difficulties; and to determine 
end-results, both good and bad. 

Like every other operation it has its limitations. 

It is not applicable to every case. We believe that 

much of the criticism which has been leveled at it 

has been due to the fact that the operation has, at 
times, been pushed beyond its limitations. We 
believe, however, that when employed only in the 
cases which are adaptable to its use, it will be 
followed by most excellent end-results; that it is 
not difficult of execution, and in certain condi- 
tions, it is preferable to any other type of opera- 
tion. Briefly, the chief indications for the opera- 
tion of pyloroplasty are (1) benign stricture, from 
whatever cause, at or near the pylorus; (2) the 
excision of ulcers, duodenal or gastric, at or near 
the pylorus; (3) pylorospasm. The chief contra- 
indications are (1) the presence of malignant 
disease; (2) the inability of the surgeon satisfac- 
torily to mobilize the duodenum; (3) benign 
lesions at a distance from the pylorus. In the 
presence of dense scar tissue formation and adhe- 
sions, when the duodenum and pylorus have 
become firmly attached to the surrounding struc- 
tures, it will be found, at times, absolutely impos- 
sible to mobilize the pylorus sufficiently to per- 
form the operation successfully. There are times 
when an anomalous anatomical arrangement or 
undue fixation of the duodenum makes the freeing 
of this organ unwise or even impossible. Especial- 
ly is this true when it is tucked high up under the 
edge of the liver. Under such conditions, if one 
succeeds, by pulling the stomach over to the 
duodenum rather than the duodenum to the 
stomach, in effecting a makeshift pyloroplasty 
under great tension, one need not be surprised 
when the results prove unsatisfactory. If, how- 
ever, the operator is first careful thoroughly to 
mobilize the duodenum, and by this mobilization, 


to render the structures easy of approximation 
without tension, then he can be reasonably sure of 
a good functional result. This process of mobiliza- 
tion seems to be insufficiently understood, and it 
is, we believe, upon the failure to grasp this 
principle and to carry it through, that most of the 
criticisms of the operation are based. 

When one is dealing with dense scar tissue or 
extensive adhesions about the pylorus and duode- 
num, one must naturally be careful of these and 
the vital structures that may be involved, 
namely, the common duct, colon and pancreas, 
injury to any one of which may give rise to 
unpleasant complications. 

All of our stomach cases are prepared for opera- 
tion by a certain definite routine pre-operative 
treatment based upon observations made both 
clinically and in the laboratory over a period of 
years. First of all, as this operation is particularly 
applicable in cases which show a certain amount of 
pyloric stenosis with consequent gastric retention, 
we employ periodic 'avage in an attempt to render 
the operative field as clean as possible. The pa- 
tient is usually kept in the hospital for 3 or 4 days 
before the operation, and at least once a day dur- 
ing this period is given sterile lavage, the final 
washing out being given just before going to the 
operating room on the day of operation, care 
being taken to empty the stomach completely. 
During this time food is restricted to a sterile 
liquid diet. Antiseptic mouth washes may be 
employed, but we have come to doubt their effi- 
cacy. It is our conviction that a stomach the 
secretions of which show free hydrochloric acid 
(most cases of duodenal ulcer show a hyper- 
acidity) will sterilize itself within 24 to 36 hours, 
if the patient is kept on a sterile liquid diet. This 
has been proved to our satisfaction from time to 
time by cultures taken from both the stomach and 
duodenum at the time of operation. 

If there is anemia due to hemorrhage, this 
condition should be remedied by transfusion 
before any operative procedure is undertaken. 
We feel that a hemoglobin of 50 per cent is a low 
limit, except in cases which offer some degree of 
emergency. If the degree of stenosis is such that 
there is evidence of dehydration or marked ema- 
ciation, it is well to remedy this by infusion, 
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Fig. 1. 
line of sutures nearly completed.' 


Murphy drip, or nutrient enemata, thereby get- 
ting the patient into the best possible condition 
to withstand the operation. 

The abdomen is opened by a right rectus inci- 
sion, and the anatomica] condition and the 
extent and nature of the pathology present are 
first determined by a thorough exploratory exam- 
ination. If a pyloroplasty is decided upon, the 
typical procedure is as follows: the superior 
margin of the duodenum just beyond the pylorus, 
and occasionally including it, is freed from any 
adhesions or the veil-like supporting ligament 
which runs to the under surface of the liver. This 
is done by a small incision along the duodenal 
margin, followed by peeling out the duodenum 
bluntly with the fingers, aided at times with 
gauze, or rarely by sharp dissection. In this way 
practically the whole of the first and second, and 
even, if necessary, a part of the third portions of 
the duodenum may be readily mobilized with a 


Posterior 

continuous 
Suture, 

(silk) 


5°9 


‘Traction sut. 
At pylorus 













Omentum 


Showing traction stitches in pylorus, stomach, and duodenum. Posterior 


minimal amount of bleeding. This is rendered 
possible by the anatomical location of the blood 
supply of the duodenum, which is derived from 
behind and below. It is for this reason that the 
blood supply of the duodenum is not seriously 
interfered with by the process of mobilization. 
Emphasis should be placed upon the fact, not 
sufficiently recognized by some critics of the opera- 
tion, namely, that upon the satisfactory mobiliza- 
tion of the duodenum, more than upon any other 
factor depend both the ease of performance and 
the success of the operation. After the duodenum 
and pylorus have been thoroughly freed, three 
guide sutures are placed in the intestinal walls for 
use as retractors; one at the uppef margin of the 
pylorus; one in the wall of the stomach close to 
the gastrocolic omentum and about 3 inches from 
the pylorus, on the greater curvature; the other 


'The illustrations used are taken from Gynecology and Abdominal 
Surgery by Kelly and Noble. Philadelphia, W. B. Saunders Co. 
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Fig. 2. 
Inds left long as retractors. 
sutures placed but not tied, 


Posterior continuous suture placed and tied. 
Anterior row of mattress 


along the free border of the duodenum and a corre- 
sponding distance distal to the pylorus. By 
approximating these last two guides with slight 
traction downward and supporting the pylorus by 
like traction upward on the one first placed, the 
walls of the stomach and duodenum are approxi- 
mated for the placing of the posterior suture. 
This is of fine black silk, or catgut if preferred; 
and is usually easiest placed with a fine curved 
intestinal needle. The suture which we commonly 
employ is a simple running continuous suture, 
inserted well back toward the vessels of the greater 
curvature of the stomach and the mesentery of 
the duodenum. When this stitch has been satis- 
factorily placed it will leave about three-quarters 
of the circumference of the duodenum for the 
placing of the mattress sutures. 

The mattress sutures, also of fine black silk, are 
then inserted, starting from the lower end of the 
posterior suture just described, and overlapping it 
a bit,so as effectually to seal this angle. The mat- 
tress sutures are laid far enough out so as to in- 





AND OBSTETRICS 






Post. cont. 
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Mattress sutures, drawn aside 


Anterior mattress sutures retracted. Incision 


lig. 3. 
completed through the anterior gastric and duodenal 
walls, 


clude any ulcer which may be situated on the 
anterior or upper portion of the duodenum and 
allow of its excision later. These mattress sutures 
are next Joosened and retracted, one-half down- 
ward, the other half upward in the same way. 
In this manner they are held well out of the 
operative field. The reason for placing the ante- 
rior row of stitches before opening the stomach 
and duodenum is that they can be placed just 
where you want them so much more satisfactorily 
before making the incisions in the stomach and 
duodenal walls respectively, than afterward. 
The general abdominal cavity is now thorough- 
ly packed off from the region of operation before 
making the incisions into stomach and bowel. 
Beginning from below, on the stomach side, and 
being careful to include all layers of the stomach, 
we carry the incision upward in the stomach wall to 
and through the pylorus, around into the duode- 
num in theshape of an inverted U, and descend toa 
point opposite the starting point of the incision in 
the stomach. This will give, approximately, a 2.5 
inch incision in the anterior wall of each viscus. If 
there is an ulcer on the anterior or superior por- 
tion of the pylorus or duodenum, it should be 
excised, ample room having been allowed for this 
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Fig. 4. Anterior gastric and duodenal walls retracted, 
showing buttonhole suture of catgut partly placed in the 
free borders of the posterior walls. 


in placing the mattress sutures, as stated above. 
If the ulcer is situated on the posterior wall of the 
duodenum at or close to the pylorus, it will be 
somewhat more difficult of excision. But this can 
be readily accomplished by removing a triangular 
piece of the duodenal wall (including the pylorus 
or not, as desired) apex downward toward the 
posterior suture. If such a procedure is necessary, 
we complete the closure of the defect in the poste- 
rior wall so made, before that of the pyloroplasty 
proper. A running suture of No. 2 plain catgut is 
started at the point from which the apex of the 
triangular piece was removed, and the mucosz of 
the stomach and duodenum are brought together 
by this means. We find it advisable to use a but- 
tonhole suture for this, as it adapts itself best to 
the conditions. The duodenum is then retracted 
downward, and a continuous silk reinforcing 
suture is placed in the serous surface, running 
upward and over the superior curvature as it is 
reconstructed. When these two sutures are com- 
pleted we have returned to the status quo ante. 
Looking through the incisions in the anterior 
walls, into the opened stomach and duodenum, 
we start a catgut suture at the lower angle poste- 
riorly, and make a continuous through-and- 
through buttonhole stitch, approximating the cut 
edges of the mucous membrane of the stomach 
and duodenum. This should give a very smooth, 





Lembert stitches P. 
betw. mattress sutures 


Fig. 5. Mattress sutures previously placed, now tied. 
Alternate Lembert sutures placed between the mattress 
sutures, 


good closure of the posterior wall and also control 
all bleeding. The bleeding points of the anterior 
wall of both stomach and duodenum should be 
individually clamped and ligated with catgut. 
Sometimes at the upper angle of the posterior 
suture line just placed, where the fibers of the 
pyloric sphincter have been cut across, there may 
be quite a redundancy of tissue. If this seems 
excessive, it may be trimmed off, and the cut 
edges approximated with a suture. However, we 
have found experimentally on dogs and in stom- 
achs opened for one reason or another, that even 
when there has been left an apparent excess of 
tissue at this point, it will quickly disappear. 

We have now a posterior wall which is held 
solidly by a serous continuous suture of silk and a 
mucosal continuous suture of catgut. The poste- 
rior line having been completed, and all bleeding 
on the anterior surface checked, the mattress 
sutures previously Jaid are drawn taut and tied. 
As a safeguard Lembert sutures of fine black silk 
are placed between each pair of mattress sutures 
on the anterior and superior surface. This com- 
pletes the anastomosis with a double suture line 
throughout, continuous posteriorly, and inter- 
rupted anteriorly. We use the omentum to rein- 
force the suture line, bringing it upward and 
tucking it well up in the angle between the under 
surface of the liver and the superior portion of the 
duodenum, so that if any adhesions are formed, 
they will be between movable structures. 
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Before operation 


After operptiont 





Fig. 6. Operation completed, showing relative sizes of 
old and new pylorus. 


The postoperative care is important. Subpec- 
toral hypodermoclysis is usually given immedi- 
ately upon the return from the operating room 
about 1,500 to 2,000 cubic centimeters of normal 
salt. A Murphy drip containing a small quantity 
of soda bicarbonate and glucose is also instituted 
immediately if the patient is dehydrated. The 
bed is kept in medium Fowler’s position. Very 
small quantities of crushed ice are given by mouth 
during the first 12 hours, when water in dram 
amounts every hour is begun, gradually being in- 
creased to 2 ounces every hour by the fourth day. 
The infusion is repeated on the second and even 
the third day if the patient complains much of 
thirst or if his condition in any way seems to indi- 
cate it. This depends to a great extent on his 
ability to absorb the Murphy drip. On the fourth 
day the first nourishment by mouth is given, con- 
sisting of a dram of plain, unflavored egg albu- 
men alternating every hour with a dram of not 
highly seasoned concentrated meat broth. These 
amounts are gradually increased until by the 
seventh day the patient is getting 3 ounces of 
nourishment every hour, alternating on the half 
hour with water if desired. If there is any tend- 
ency for the stomach to fill up, as evidenced by a 
feeling of fullness with possible hiccoughs, regurg- 





SURGERY, GYNECOLOGY AND OBSTETRICS 


itation or active nausea, the amount of fluid is 
immediately reduced and, if necessary, lavage is 
given. ‘This is seldom necessary. We sometimes 
fall back on a dry diet from which fluids are elim- 
inated in so far as possible, and the patient is 
given thick cereals, dry toast, crackers, etc. By 
the tenth day he is usually on the routine hospital 
soft diet, and at the end of 2 weeks on a somewhat 
lighter diet; the principal restriction being on 
coarse meats and tough fibered vegetables, to- 
gether with highly seasoned foodstuffs of any sort. 
Recently we have in a number of cases passed a 
duodenal tube into the stomach the morning of 
the operation, and at the time of operation, fol- 
lowing the completion of the anastomosis, have 
drawn the lower end of the tube through the new 
ostium 4 to 5 inches down into the duodenum and 
left it there. Through this tube, instead of by 
rectum, we institute the administration of fluids 
in a manner analogous to the Murphy drip, but 
with the added advantage that food may be given 
more rapidly, the absorption is more complete and 
the consequent benefit to the patient greater; also 
in cases of marked emaciation liquid nourishment 
can be introduced in this manner before the pa- 
tient otherwise would be in a position to take it. 
We find that the patients do not complain exces- 
sively of the presence of the tube, and they have 
in several instances left it in place for 5 or 6 days, 
when they are able to take by mouth anything 
necessary, without injury to the site of operation. 

The bowels are not moved for the first 4 or 5 
days. Enemata are given only as indicated by 
postoperative flatulence. Patients are usually 
allowed up in a chair about the twelfth or four- 
teenth day, to walk about the sixteenth day, and 
leave the hospital within 3 weeks of operation. 

We have never had a case of postoperative 
haemorrhage. If any tendency develops toward 
dilatation of the stomach with gas or fluids, the 
administration of the latter should immediately 
be suspended and periodic gastric lavage insti- 
tuted. The irritation of the passage of the stom- 
ach tube will as a rule speedily stimulate the 
sluggish gastric musculature to normal peristalsis. 

SUMMARY 

Pyloroplasty is not difficult; it can be done in 
most cases of pyloric and duodenal ulcer; the one 
step on which hinges the ease and satisfaction of 
the performance, is the thorough mobilization of 
the duodenum. This operation is the nearest ap- 
proach to the re-establishment of the normal 
anatomico-physiological relationship of the struc- 
tures involved, and therefore the results obtained 
are better than those obtained by other methods. 
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AMPUTATION OF THE CERVIX WITH APPLICATION OF THE 
STURMDORF FLAP PRINCIPLE 
By RICHARD W. TeLINDE, M.D., BALtIMorE 


From the Gynecological Department of the Johns Hopkins Hospital and University 


T is not the purpose of this short article to 
discuss the indications for the various 
operative procedures upon the cervix. Am- 
putation of the cervix is an operation which in 
the past has been used and abused. To my mind 
there is a selected group of cases in which the 
operation is definitely indicated as the operation 
of choice. These are essentially cases in which 
there is marked laceration usually accompanied 
by infection of the cervix in women near or after 
the menopause, when the question of child-bear- 
ing may be left out of consideration. One also 
sees cases with marked elongation of the cervix 
which require operative treatment, often com- 
bining amputation with some type of uterine 
suspension for the complete relief of the patient. 
Everyone who has had an extensive experience 
incervical operations of the usual type is acquaint- 
ed with the relative frequency of postoperative 
cervical hemorrhage and the difficulty in con- 


Fig. 1. Amputation of the cervix. 


trolling this at times. The haemorrhage occurs 
usually from 7 to 10 days after the operation at 
the time that the catgut begins to give away. 
The bleeding is usually controlled with some 
difficulty by resuturing the friable, vascular 
postoperative cervix, and healing after such a 
secondary operation is tardy and usually com- 
plicated by infection. 

In 1916 Sturmdorf published his method of 
tracheloplasty. His operation is not a cervical 
amputation and indeed one of its chief virtues 
lies in the fact that it is not an amputation. 
Hence he advocates it as the operation of choice 
in the childbearing period. The operation consists 
essentially in coring out the infected gland- 
bearing tissue lining the cervical canal and re- 
lining the canal with a flap of mucous membrane 
dissected free from the vaginal portion of the 
cervix. The cervical musculature is, for the most 
part, left intact for function in subsequent 
pregnancies. An advantage offered by his 
operation over the simple trachelorrhaphy is that 
it removes and does not simply invert the in- 
fected glands lining the cervical canal. This it 





Fig. 2. Suturing the stump. 
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Fig. 3. Operation completed. 


does effectively in proportion to the thoroughness 
with which the coring out is done. Another ad- 
vantage of it over most types of cervical oper- 
ations, especially amputation, is its complete 
covering of the newly formed cervical cana] witha 
flap of mucous membrane which heals readily to 
the raw surface so that in 7 to 1o days, when 
the catgut becomes weakened, the flap has al- 
ready healed over the raw area, doing away with 
the chance for the late hemorrhage. It is this 
feature which has led me to apply this principle 
to cervical amputation. 

The technique of the amputation is as follows: 
The operation is carried out more readily if the 
cervical canal is first dilated before proceeding 
with the operation. A circular incision is made 
around the cervix as in Figure 1. The point at 
which this incision is made varies with the 
length of the cervix. If the cervix is of about the 
normal length, it is made near the level of the 
external os. If the cervix is very long it had 
better be made at a higher level or else one will 
have an excess of mucous membrane for covering 
the stump. The mucous membrane covering the 
vaginal portion of the cervix is then dissected back 
around the entire circumference of the cervix 
to the point of the reflexion of the vaginal 
mucous membrane on to the cervix (Fig. 1, insert). 





Fig. 4. Diagram showing technique of suturing stump 


The cervix is then amputated at the desired level 
in a conical manner. The stump of the cervix, 
at the apex of which there is a conical depression, 
is then lined by the flap of mucous membrane, 
covering the anterior portion first. This is done 
by means of a mattress suture of No. 3 chromic 
catgut on a large cervical needle. The method of 
placing this suture is best demonstrated by ob- 
serving Figure 4. The suture first pierces the flap 
of mucous membrane passing from point a to 1. 
Emerging from behind the flap at point 2, it is 
then carried into the shortened cervical canal 
at point 3 and piercing the shortened cervix 
anteriorly, it emerges into the vagina at the 
highest possible point, 4. The other end of the 
suture is then threaded, and in an exactly similat 
manner the needle is carried through points 4, c¢, 
and d. This suture is drawn tight but not tied 
at this stage of the operation (Fig. 2, insert). 
The posterior flap is sutured in a similar manner. 
Before tying these sutures any lateral excess of 
the flap, of which there is usually some, is trimmed 
off so as to have a perfect fitting covering of the 
stump. The mattress sutures are then tied. 
Two or three figure-of-8 catgut sutures are taken 
laterally through the mucous membrane flaps, 
including small bites of the lateral portion of the 
shortened cervix to approximate the edges of 
the flap and also for hemostasis. It is seldom 
necessary to ligate any vessels individually in 
order to obtain satisfactory haemostasis. We 
have found it advantageous to place a small one- 
half inch pack in the canal of the stump. The 
completed operation appears as in Figure 3. 

I have performed this operation in 12 cases 
without postoperative haemorrhage, and on ex- 
amination of the stump on discharging the 
patient from the hospital it was found to be 
smoothly covered with mucous membrane. Need- 
less to say the cervical leucorrhoea is cured as the 
source of it is removed. 
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MECKEL’S DIVERTICULUM; METHODS OF RESECTION 
With A REvIEW OF THIRTEEN CASES 


By R. M. HARBIN, M.D., F.A.C.S., Rome, GeorGia 


N aseries of 2,624 abdominal operations in the 

clinic of Harbin Hospital the incidence of 

Meckel’s diverticulum was noted 13 times; 
but during the entire series a systematic search 
had not been made for this condition. However, 
in 507 consecutive laparotomies in which routine 
search was practicable, diverticula in the ileum 
were noted seven times (1.3 per cent). Five of 
these were noted as causing symptoms among 
314 cases with acute abdominal conditions and 
2 in 193 elective operations showed no evidence 
of causing symptoms. 

It has been accepted that the incidence of this 
abnormality in all human beings may be esti- 
mated at 2 per cent, and the fact that approxi- 
mately 1 per cent of routine laparotomies show 
diverticula which cause symptoms should em- 
phasize the importance of a systematic search. 
Unless search is contra-indicated our operative 
records for the last 7 years carry notes of the 
presence or absence of diverticula in each case. 
When the ileum is entirely empty a diverticulum 
may easily escape discovery. This brings up the 
question as to what we shal] do with these ap- 
parently symptomless diverticula. An analagous 
situation exists in our attitude toward the pres- 
ence of the appendix, and what is true of a so- 
called fibroid appendix may be true of a diverti- 
culum perhaps undergoing degeneration, as in 
Case 8. So the question of symptomless appen- 
dices and diverticula is still sub judice and can- 
not always be settled by operative findings. 

Because of its length and laxity of attach- 
ments, the ileum is very liable to dysfunction, and 
when any deformity exists such as is associated 
with diverticula we can readily perceive how acute 
and chronic disorders may arise. Primarily a 
diverticulum may be enormously distended 
without inflammation (as in Case g) and before 
the operation becomes completed it may shrink 
into an innocent looking appendage. The fact 
that postoperative difficulties follow certain re- 
sections should not deter us from removing these 
diverticula. Embryonic defects in the small 
intestine do not furnish a favorable field for 
plastic surgery because an element of dysfunction 
may still remain especially in the broad bases of 
the diverticula. Inasmuch as the deformity has 
been produced by attenuation of the normal 


musculature of the intestine and a more scant 
vascular and nerve supply, the contiguous walls 
of the intestine must share some of this lack of 
vitality. These difficulties would be less in cases 
in which the diverticula would become merely an 
off-shoot from the peripheral mesial line of 
arterial anastomosis (Case 1). As a matter of 
fact the majority of these deformities project 
more or less laterally from the anterior wall of 
the ileum. But if this mesial line of arterial 
anastomosis were uniformly located at x, Figure 11, 
the problem of resection would be simple, but it is 
probable that this line may vary its location any- 
where from x to m, Figure 11. So we would con- 
clude that the ideal line for resection cannot 
always be approached, because a high resection 
at s may bring about an avascular area at a, and 
one too low at 6 would produce an indented curve 
or kink in the normal peripheral curve of the 
ileum. 

These are the only theories we have for the 
necessity of unduly frequent dysfunction, occa- 
sionally leading to necessity for secondary oper- 
ation—the avascular area on the one hand being 
a site for frequent adhesions and the indented 
kink on the other hand favorable for the develop- 
ment of mechanical obstruction. 

We tested the vascularity of a moderately 
pedunculated pouch such as occurred in Case 13 by 
clamping the distal end at s, Figure 11, parallel 
to the gut, well above the line of probable resec- 
tion, and just below this clamp we made a half 
way incision down into the muscular coat on both 
sides. The anterior or upper incision, 0, bled 
continuously while the posterior one, 7, bled from 
veins a few seconds and stopped. This observa- 
tion seemed to indicate that the mesial line of 
anastomosis of the blood supply was well below 
the posterior incision, 7. 

We believe that a more careful consideration of 
the questions raised by this discussion will help 
us to a more rational method of resection of these 
various types of diverticula. For the sake of a 
standardized technique it is unfortunate that the 
incidence of this abnormality is so infrequent. 

We believe furthermore, in view of subsequent 
complications in certain cases reported, that 
postoperative treatment should be modified to 
meet the hazard of dysfunction which may lead 
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Fig. 5. Case 8. 


to obstruction and as a result we have applied the 
treatment of peritonitis, namely: very restricted 
amounts of fluids by mouth with rectal infusions 
until the bowels shall have been moved on the 
fourth day. 

Case 1. Boy, age 12. A diagnosis of acute appendicitis 
was made. Operation disclosed a negative appendix and 
an elongated, funnel-shaped band from the periphery of 
the gut to the umbilicus. This was resected and patient 
recovered without complications. I had observed a sinus 
from the umbilicus of this boy shortly after his birth and 
a polyp was removed (Tig. 1). 

Case 2. Mrs. Blank, age 31, was operated upon for a 
pelvic condition. A short pouch with large base was found 
occupying the periphery causing an angulation of ileum. 
Resection of the diverticulum left an indentation of the 
peripheral curve of the intestines. Subsequent symptoms 
of chronic obstruction required operation 18 months later 
(Fig. 2). 

CAsE 3. Boy, age 20. A diagnosis of acute appendicitis 
had been made. Operation revealed a negative appendix 
and inflamed diverticulum, somewhat pedunculated, 
attached laterally to the periphery of the gut. Resection 
left some indentation of the intestinal curve. Acute 
obstruction on the third day required resection and lateral 
anastomosis (lig 3). 

Case 4. Girl, age 16. 
mesenteric thrombosis. 


The diagnosis was probably 
Operation disclosed a greatly 
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distended and gangrenous diverticulum with volvulus. 
Resection and anastomosis was done but patient died. 

Case 5. Girl, age 19. A diagnosis of subacute appen- 
dicitis was made. Operation showed a negative appendix 
and a blunt, mushroom shaped diverticulum about periph- 
ery of gut. Resection was done and patient recovered 
with no sequel (Tig. 4). 

Case 6. Boy, age 3. Diagnosis of peritonitis was made. 
At operation we found a gangrenous pear-shaped diver- 
ticulum which was resected. Patient died. 

Case 7. Miss Blank, age 21. Acute appendicitis was 
diagnosed. At operation we found a perforated appendix 
which was removed and the incision drained. Eighteen 
months later she returned for drainage of an abscess about 
the cecum. Seventeen months later she returned with an 
acute intestinal obstruction. Operation revealed a pear 
shaped diverticulum pasted along the side of ileum causing 
obstruction. One year later she again returned with 
symptoms of obstruction which responded to palliative 
treatment. 

Case 8. Miss Blank, age 27, a neurotic type complained 
of persistent left abdominal pain. Diagnosis was undeter- 
mined. After 1 year she returned with history of same 
pain, having had a left nephrectomy for tuberculosis (?) 
in another clinic. Exploratory operation revealed entirely 
negative findings except for a degenerative fibroid thicken- 
ing of the walls of a diverticulum. The appendix was 
apparently normal (Fig. 5). Pain was relieved but the 
neurosis persisted. 

Case 9. A man, age 34. A diagnosis of acute appendi- 
citis was made. Operation revealed a congested divertic- 
ulum greatly distended to the size of a smail pear having 
a somewhat lateral attachment. This was replaced and 
with gauze pack in the abdomen the appendix was found 
to be acutely inflamed, and after its removal the divertic- 
ulum was again inspected. The diverticulum now had 
shrunken to about a fifth of the original size and was 
infolded without resection, with several deep layers of 
sutures (lig. 6). No sequela have been reported. This 
case shows the degree of dysfunction possible by the 
extreme dilatation. 

Case 10. Miss Blank, age 20. A diagnosis was made of 
subacute appendicitis. The operative findings were a 
negative appendix and a stubby diverticulum with a broad 
base located somewhat anterolaterally to the periphery of 
the gut. Without resection the diverticulum was infolded 
with deep sutures (Fig. 7). No sequela have been reported. 

Case 11. Mrs. Blank, a widow, age 36. A diagnosis was 
made of probable diverticulitis. The operative findings 
were a negative appendix and a large broad based divertic- 
ulum (Fig. 8) attached somewhat laterally resembling an 
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Fig. 9. Case 13. 


oblong irregular potato, This was resected and infolded 
with sutures. Notwithstanding the application of post- 
operative treatment for peritonitis, she had symptoms of 
partial obstruction which subsided in due time. 

Case 12. Girl, age 16, was operated upon for acute 
appendicitis and the findings were a greatly distended and 
elongated diverticulum with a broad base (Fig. 9), the tip 
being attached to the ileocwcal valve and collateral adhe- 
sions to the right tube and ovary; the appendix was 
mildly diseased. The diverticulum was resected. Seven 
months later she returned with an acute obstruction. The 
site of resection was identified and this portion of the 
ileum was rotated up go degrees being held by an adhesion. 
No sequel have been reported. 

Case 13. Mrs. Blank, age 36, before marriage had had 
salpingectomy and appendectomy to years ago, at which 
time no search was made for diverticula. Her chief com- 
plaint was dysmenorrhoea associated with abdominal pains. 
Adhesions were numerous in the pelvis and the right 
ovary was removed. The diverticulum was apparently 
symptomless and laterally attached extending to the 
mesenteric border of the ileum (Fig. 10). The vascularity 
of the diverticulum was tested as per diagram Figure 11. 
Postoperative treatment was that of peritonitis and was 
attended with a moderate degree of gas pains. No sequela 
were reported at end of 1 month. 


SUMMARY 
These case records 
follows: 

1. The youngest patient was 3, the oldest 36, and 
average age was 22 years. 

2. In 10, 70 per cent, Meckel’s diverticulum 
seemed to be causing symptoms. 


may be summarized as 


MECKEL’S 


_ — 


ily yy ~ 
Shy, 
, 1 yf 


~ 
» 
Wy, 
Wi sly : = Vy 
get COTM Ys Wy , Wy 
A ? 


Fig. 7. 


DIVERTICULUM 517 










Te lded Repaired 
les Ne 
My, » 
Wy m Side 


Case 10, Fig. 8., Case 11. 


Se 


Rony \( HL Wy 





ss LY, ON 
AZ 
=a 
er" wer “ii atin 
Wy My WN 
y< ff) 
Fig. 10. Case 13. Fig. 11. 


3. The pre-operative diagnosis of diverticulitis 
was recorded only once in this series, and this 
was subacute in type. 

4. While the distance from the ileocwcal valve 
cannot always be accurately estimated these 
diverticula seemed to be uniformly about 14 to 
16 inches from the cacum. 

5. As to site, 4 were peripheral, g more or less 
lateral; and as to shape 2 were tubular, 3 blunt, 5 
pedunculated, and 3 undetermined. 

6. Eleven were resected and two infolded. Two 
of the acute type required subsequent. operation 
for acute obstruction and one symptomless 
diverticulum was resected and required subse- 
quent operation for chronic obstruction. 

7. One so-called symptomless diverticulum 
was finally the cause of acute obstruction in a 
patient who had had operations for perforated 
appendix and later had an abscess behind the 
cecum. 

8. There were two deaths, 15 per cent. 
CONCLUSIONS 


t. When not contra-indicated in abdominal 
operations, a routine search should be made for 
Meckel’s diverticulum. 
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2. In determining the level for resection, the 
line of mesial] anastomosis of arterial supply as 
far as possible should be estimated. 

3. We should avoid Jow resections (the com- 
mon error) that lessen the lumen of the gut and 


A SATISFACTORY METHOD OF 


high amputations with a redundant stump which 
may Jead to consequent adhesions. 

4. Because of a probability of dysfunction, the 
postoperative treatment of resection should be 
that of peritonitis. 


CLOSING THE “DIFFICULT” 


PERITONEUM 


By A. J. WARD, M.D., Morristown, NEw JERSEY 


LL surgeons have at times encountered diffi- 
A culty in closing the peritoneum. I refer 
to the so-called “ tissue paper” peritoneum, 
which offers little anchorage, especially when the 
tension is great. The following is the method used 
at the Morristown Memorial Hospital, and called 
“the Glazebrook stitch,” as it was first practiced 
by Dr. Francis H. Glazebrook, senior member 
of the surgical staff at this hospital. 

The peritoneal suture line is started in the 
usual manner. ‘The stitch is carried through the 
peritoneum from above downward, or from out- 
side in, and is then looped over the edge of the 
peritoneum again in the same manner, rolling the 
edge. This second stitch may be carried through 
the under surface of the rectus muscle. The needle 
is then brought to the opposite side, reversed, and 
the same procedure executed, provided the rectus 
muscle has been split; otherwise, with medial or 
lateral retraction of the rectus muscle, it requires 
a double whip-over stitch through peritoneum on 
one side with the peritoneal muscle stitch, as 
described above, on the other. The suture is 
drawn up tightly and the rolled peritoneum is 
approximated to peritoneum. The virtue in the 
double stitch is that the peritoneum is rolled on 





A, Split rectus incision and b, medial or lateral retrac- 
tion of rectus muscle. 


itself several times thereby giving a re-enforced 
edge through which sutures will not tear so readily 
as they will when a single stitch is used. When 
the rectus muscle is included in the second loop, 
a stronger anchorage is given to the peritoneal 
suture line. 
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A CRITICAL REVIEW OF FIVE HUNDRED CONSECUTIVE DELIVERIES' 


By CARL HENRY DAVIS, M.D., F.A.C.S., MILWAUKEE, WISCONSIN 


T is only through the critical examination of 
results that one may correct impressions and 
prepare to do better work. The present study 

has been made from the office and hospital rec- 
ords of my first 500 deliveries in Milwaukee. For 
the sake of brevity, as many of the data as pos- 
sible have been grouped in a series of tables. 


PRESENTATION AND POSITION IN 
EARLY LABOR 478 CASES 


TABLE I. 


Spontaneous Operative 
delivery delivery Total 


Occiput left anterior. ; 123 81 204 
Occiput right anterior 45 37 82 
Occiput right posterior 20 37 57 
Occiput left posterior. . . 5 25 30 
Occiput right transverse. ° 28 28 
Occiput left transverse. . 5 47 52 
PPI iss asi ores 16 7 23 
Transverse. .... sing I I 
Face, mento-posterior position Psita I I 

DMB J aiacesaas 478 


Table 1 shows that while the distribution be- 
tween left and right positions is approximately 
in keeping with the usual teaching there are a 
relatively large number of cases in which the fetal 
head entered the pelvis in the transverse position. 
A long first stage of labor was the rule when the 
head entered in the transverse and, as shown in 
the table, most of the cases required some type 
of interference. 


TABLE Il.--TYPE OF DELIVERY IN 500 
CONSECUTIVE LABORS 


210 Spontaneous—no vaginal manipulations. 


Vertex... ; Pebaritins 194 
Breech ; - risa Shakes 10 
290 Operative—one or more types of interference. 
Voorhees bag vee ; ; 29 
Bougie , 4 
Version and extraction 10 
Vaginal hysterotomy 2 
Blunt hook in breech. . I 
Cwsarean section ; 10 
Forceps, after coming head ; 5 
Forceps. ...... : 243 


TABLE III.—MORTALITY IN 500 LABORS—508 


BABIES 
Maternal death, eclampsia ; 
? (stillborn 12) 
Fetal deaths all causes (first month 6) 


I or 0.2 per cent 


15 or 3.5 per cent 


TABLE IV.—FETAL DEATHS, UNAVOIDABLE CAUSES 
IN 508 BABIES 


Prematurity, 7 months after partial separation 


placenta...... Sis esata ia Wis eres tena WLW eigen Wik I 
Congenital heart disease... ........csccccececees 3 
Premature separation placenta before admission. . . 2 
Hemorrhagic disease of newborn................ I 
oe i, SOLE LT 2 
Dead in utero before labor 4 

MS is wri wrk’ vecrdarn aaa lie eeia taaiee 13 


One mother had a 4 plus Wassermann, others negative. 
TABLE V.—-FETAL DEATHS DUE TO OBSTETRICAL 
CAUSES IN 500 CASES 
Easy normal labor with concealed prolapse of cord. I 
Long first stage, fetal asphyxia, version and extrac- 


er rr ee core ene 3 
Erysipelas aftercircumcision I 
Total. . 5 
TABLE VI.—-FORCEPS DELIVERIES IN VERTEX 
PRESENTATIONS 
High application. 12 
Mid-application 114 
Low application 117 
Total ee 243 
Stillbirths ° 
Fetal deaths first month... 2 


Prematurity, 1; haemorrhagic disease, 1; total, 2. 
TABLE Vil.—-EPISIOTOMIES IN 484 VAGINAL 
DELIVERIES 


Number Per cent 


210 Spontaneous deliveries. . ‘ ; 123 58.5 
274 Operative deliveries. . P ‘ 179 65.0 
cco eee . 302 62.0 


TABLE VIIL. MORBIDITY IN 427 DELIVERIES AT 


COLUMBIA HOSPITAL 
Respiratory 
Temp. 100.4 Temp. 100.4 infection 
on 1 day 20r more days on admission 


180 Spontaneous labors... 10 Ss 3 
231 Operative per vaginam. 25 14 7 
16 Caesarean sections..... 2 I! ° 


Severe puerperal sepsis after 1 Caesarean section. No 
other case with clinical evidence of sepsis. 


DISCUSSION 
Medical men in taking over the century old 
duties of the midwife assumed a definite responsi- 
bility. The obstetrician must be more than a 
man midwife. Obstetrical care, as Williams has 


1Read before the Chicago Gynecological Society, February 19, 1926. (For discussion, see p. 544.) 
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said, calls for: “Such supervision of the pregnant 
woman as will enable her to go through preg- 
nancy safely, to bring forth a normal living child 
with a minimum of danger, and to be discharged 
in such good physical condition as to be able to 
care for her child efficiently and to suckle it for 
at least the first months of its life.” In view of 
present knowledge it should be our aim to dis- 
charge the average woman in a better physical 
condition than she was in before her pregnancy. 

Most of the patients in this series were exam- 
ined during the first trimester. So far as possible 
abnormalities which might complicate pregnancy 
or labor were noted and if possible corrected. 
Infected teeth, tonsils, and chronic endocervicitis 
were the most common conditions foynd. For- 
merly the care of the teeth was left to the judg- 
ment of the dentist. But after one disaster and 
several severe complications in which focal infec- 
tion played an important part, an X-ray of all 
dead teeth has been requested, and removal of 
definitely infected ones has been urged. The fact 
that many women with infected teeth and tonsils 
pass through one or more pregnancies without 
serious complications is a poor excuse for permit- 
ting them to remain. Talbot is undoubtedly cor- 
rect in asserting that every woman who develops 
a toxwmia of pregnancy has one or more foci of 
chronic infection. It is my belief that the clean- 
ing up of chronic infection is the most important 
part of prenatal care. With the patient in a 
healthy condition our duty is to maintain that 
condition. 

This requires periodic examination of the urine, 
and a record of the blood pressure and weight. 
A rapid increase in weight should be regarded 
with suspicion especially in the Jatter weeks of 
pregnancy as it frequently means an impending 
toxemia. ‘Tissue oedema frequently occurs before 
there is an increase in blood pressure or albumin 
in the urine. Prompt eliminative measures such 
as castor oil or magnesium sulphate and rest in 
bed on a limited diet may prevent more serious 
complications. In obstetrics as in many other 
departments of medicine, prevention is more satis- 
factory than attempts to cure. 

Early in this series 2 patients developed con- 
vulsions and 1 died. Both had been under pre- 
natal care since the early months of pregnancy. 
Both had dead teeth which their dentists were 
not willing to remove. The one who died devel- 
oped albumin and casts when 7% months preg- 
nant. When the amount showed an increase in 
spite of eliminative and dietary treatment, a 
badly abscessed tooth was extracted. Labor was 
induced at the middle of the ninth month with 


castor oil and quinine. The first convulsion oc- 
curred when dilatation was nearly complete, 
therefore the labor was terminated with forceps 
After one more convulsion she recovered con. 
sciousness, but 12 hours later she had 3 convul- 
sions within 15 minutes and the heart stopped 
with the third. Sections of the kidneys showed 
acute congestion and small hemorrhages. Sec- 
tions of the liver showed the typical appearance 
of eclampsia. 

The second patient developed a slight toxzemia 
a few days before term. There was a heavy trace 
of albumin and the blood pressure increased from 
130 to 140 millimeters without increase in weight. 
With castor oil and quinine she went into labor. 
A low forceps delivery eliminated the expulsive 
efforts of the second stage. Six hours after her 
return to bed she had the first convulsion. The 
treatment included morphine, gastro-intestinal 
flushing and finally bleeding. Fortunately she 
recovered. Subsequently her dentist removed 11 
infected teeth. 

Comparatively little can be done to cure endo- 
cervicitis during pregnancy. Frequent treatments 
by drying the cervix and vaginal mucosa with 
cotton and then painting it with 5 per cent mer- 
curochrome or compound tincture benzoin has 
lessened the discomfort from the irritating dis- 
charge and may possibly reduce the risk from 
infection at the time of delivery. The cautery has 
been used cautiously in a few selected cases but 
is only advised for bleeding polypoid areas. 


LABOR 


Labor at best is an unpleasant ordeal. Thought- 
ful consideration of the mental and physical suf- 
fering of the patient by nurses, internes, and the 
obstetrician makes for a minimum of discomfort. 
The patient must be individualized and labor 
conducted according to her particular needs. No 
longer do medical men try to conduct labor under 
a sheet, but undue exposure of the patient should 
be avoided. Even rectal examinations are un- 
pleasant and not entirely safe so they should be 
restricted to as few as possible. Vaginal examina- 
tions should be limited to definite indications and 
made only after careful surgical preparation. De- 
layed labor with a head in the pelvis usually 
warrants a vaginal examination. It should not 
be made as a rule before engagement. 

The pain of the first stage may be minimized 
through hypodermic medication. Small doses of 
hyoscine (grains 1/200) with heroine (grains 1/24) 
or morphine (grains 1/12) have been adminis- 
tered as needed in this series with much benefit 
to the patient and no serious effects to the baby 





sht- 
sul- 
the 
ort. 
bor 
No 
\der 
yuld 
un- 
| be 
ina- 
and 
De- 
ally 
not 


ized 
s of 
/ 24) 
inis- 
refit 
aby 


maya 


DAVIS: REVIEW OF FIVE HUNDRED CONSECUTIVE DELIVERIES 


other than a possible delay in respiratory efforts. 
Heroine is superior to morphine. Pantopon will] 
be used when our limited supply of heroine is 
exhausted. Intermittent gas analgesia with ni- 
trous oxide-oxygen or ethylene-oxygen is started 
late in the first stage and continued until the 
labor is complete. Ethylene is the more powerful 
anesthetic and probably gives more satisfactory 
results. Most anesthetists fail to give the maxi- 
mum relief through too much delay in adminis- 
tering the gas at the beginning of the contraction. 
Once pain is established the memory of it will be 
carried even though the gas is administered to 
complete anesthesia. 

The fetal heart beats should be counted at fre- 
quent intervals during the second stage of labor, 
and every few minutes during the perineal stage. 
Early in this series a baby was lost from concealed 
prolapse of the cord just because the fetal heart 
beats were not counted during the 15 minutes 
between the appearance of the caput and the de- 
livery. Changes in the fetal heart rate are the 
only signs of impending asphyxia and they must 
not be ignored. There were 6 true knots of the 
cord in this series of 508 babies and in 5 of these 
the knot pulled tight causing asphyxia during the 
perineal stage. Prompt delivery enabled us to 
save these 5 babies. In the sixth case the knot 
was pulled tight and the placenta separated be- 
fore the patient entered the hospital. Concealed 
prolapse of the cord is a treacherous complication 
and probably a fairly common cause of fetal 
asphyxia. Loops of cord around the neck may 
be drawn tight or compressed during the perineal 
stage. 

The use of a posterolaterai episiotomy and 
Kristeller pressure shortens the perineal stage and 
reduces the period of pressure on the fetal head. 
The cedema which occurs in a long perineal stage 
certainly does the baby more harm than the care- 
ful use of forceps. Pituitrin is contra-indicated 
when there is any evidence of fetal asphyxia. In 
hospital practice a low forceps delivery in case of 
ineffective contractions seems more conservative 
than the use of pituitary extract. 

THE DELIVERY 

In the delivery of the 500 patients in this series 
we have kept in mind the obstetrical ideal as 
stated by Williams and have used the method 
which in the individual case seemed to promise 
the greatest safety for both mother and child. 
A series of private patients cannot be compared 
with a clinic series or a mixed series. Over 300 
of these were primiparz. Many of the multiparz 
had histories of difficulties in one or more previ- 
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ous pregnancies. Several had lost more than one 
baby at birth or soon after. Eleven of the 16 
caesarean sections were performed after a long test 
of labor. One of these expelled a No. 5 Voorhees 
bag 4 hours before the section. She was two 
weeks overdue and the first labor had been ter- 
minated with a difficult forceps. 

Forceps were employed 243 times in vertex 
presentations and 5 times to the after-coming 
head. The 243 babies were all delivered alive. 
In a number of the mid-forceps deliveries an 
oblique application resulted in a temporary facial 
paralysis. One premature baby died on the 
seventh day and a second died from hemorrhagic 
disease on the fourth day. The other 241 were 
discharged from the hospital in good condition 
and so far as can be determined have developed 
normally. In one case when forceps were applied 
to the after-coming head the baby was stillborn 
but pulsation of the cord had practically ceased 
when the version was performed. In the other 4 
cases there was difficulty in delivering large heads 
and it is believed that the use of forceps mate- 
rially lessened the risk of injury to the nervous 
system. 

Various types of instruments were used. The 
Webster modification of the Milne-Murray axis 
traction forceps was used for most of the mid- 
positions. A short Elliott was the instrument of 
choice for many of the low applications and for 
the aftercoming head. The Kielland forceps has 
been used with fairly satisfactory results in a few 
cases. 

Contamination from the anus may occur during 
the application of forceps unless the operator is 
very careful. The chances may be reduced to the 
minimum by introducing all four fingers of the 
right hand and, after applying the first blade, by 
rotating the hand to the other side instead of 
employing the usual method of withdrawal and 
introduction of the other hand. This is only pos- 
sible in low or mid-applications. An assistant 
should keep pressure on the fundus during the 
introduction of the blades to lessen the pushing 
up of the head and reduce the risk of a prolapsed 
cord. 

Forceps in this series have been used to aid the 
head through the pelvis rather than to pull it 
through. So far as possible the force required has 
been exerted from above through Kristeller pres- 
sure and the expulsive efforts of the patient, and 
the pull from below has been limited to a few 
pounds. Used in this manner a good axis-traction 
instrument has definite advantages over the other 
types in that it gives the head a better chance 
to follow the pelvic curves. Tarnier devised his 
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instrument for compression of the head in pulling 
it through the pelvis of women who would be 
delivered by cwsarean section today. The con- 
struction of the blades tends to place all the pres- 
sure on the tips; the handles of the blades are 
too heavy and the traction handle tempts the 
tyro to brace his feet against the table and pull 
with both hands. 

No effort has been made to change a breech 
into a vertex presentation. In this series 22 nor- 
mal babies presented by the breech and they were 
delivered without serious difficulty and without 
mortality or evidence of injury. The only still- 
birth in this group was an anencephalic monster 
which went 2 months past term and was delivered 
by a blunt hook after a bag induction. 

Version was limited to definite indications and 
was not considered as a method of delivery in 
cases which could be delivered per vaginam easily 
by other methods. There were 4 stillbirths in 10 
deliveries by version and extraction, but 1 fetus 
was dead from premature separation of the pla- 
centa and the other 3 had a fetal heart rate 
under 100 before the version was attempted. In 
the 6 cases in which the baby was in good condi- 
tion there was no mortality. An arm was broken 
in turning the baby with a transverse presenta- 
tion. Just how this happened is not known as 
the arms were delivered without difficulty. It is 
probable that version should have been used in- 
stead of forceps in some of the occipitoposterior 
positions. 

Voorhees bags were used 29 times in 500 labors, 
approximately 6 per cent. The main indications 
were for induction when castor oil and quinine 
failed and in cases with premature rupture of the 
membranes. There were no complications which 
could be charged to the use of the bag. The 
bougie for induction has been limited to 5 cases 
in which the head was deep in the pelvis. In one 
of these the placenta showed that the heavy rub- 
ber tube had been passed across the center of the 
placental area. Fortunately, it did not lead to a 
premature separation. 

Sixteen cwsarean sections of the classical type 
were performed on 13 patients. Eleven were after 
rather long tests of labor. Two patients had the 
tubes resected by request. Two had a diseased 
appendix and one a diseased right tube removed. 
This last patient promptly developed peritonitis 
but eventually recovered. The charts of these 5 
patients indicate that the addition of other opera- 
tive work definitely increases the morbidity and 
therefore adds to the risk. Two of the patients 
in the cesarean section group developed phlebitis 
and one had a small pulmonary embolus. These 
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were the only cases of phlebitis in the entire series. 

One other patient had symptoms a few hours 

after delivery which suggested a small embolus, 

but she developed none of the later signs. 
SURGICAL TECHNIQUE 

The continued frequency of puerperal sepsis is 
a sad commentary on delivery room technique. 
The puerperal woman is very susceptible to in- 
fection, and it is believed that she is entitled to 
the same careful aseptic technique she would re- 
ceive for an abdominal operation. So far as pos- 
sible that has been attempted in this series. The 
results in the morbidity table indicate that this 
effort was worth while. Cultures made from the 
labia after the usual methods of cleansing with 
soap and. lysol solution showed so many colonies 
of gram positive cocci that additional preparation 
has been thought advisable. For a time hallf- 
strength tincture of iodine was tried but it fre- 
quently caused considerable irritation. For over 
2 years a 5 per cent solution of mercurochrome 
has been painted over the field after the usual 
type of cleansing. The labia and vaginal orifice 
are given several coats and in operative cases the 
vaginal mucosa is painted as a part of the prep- 
aration. If possible this should be done 5 min- 
utes before the delivery. The value of this has 
been demonstrated in cultural studies and is also 
seen in the practical absence of morbidity during 
the puerperium. Early in this series a gauze pack 
was usually placed in the vagina during the re- 
pair of the episiotomy or the lacerations. It was 
recognized that bacteria might be carried to the 
cervix; so for over 2 years no gauze has been used 
in the vagina during a repair. Since these two 
changes in technique have been made, in 100 
spontaneous labors there have been only 5 pa- 
tients in whom the temperature has at any time 
reached 100.4 degrees F. and the only patient 
with a fever on more than 1 day had a septic 
sore throat and fever at the time of delivery. The 
morbidity as shown by temperature is also re- 
duced in the operative cases. 

Bleeding during the third stage of labor has 
been materially lessened by the administration 
of 1 cubic centimeter of pituitary extract just as 
the cord is tied. Since there were only 3 manual 
removals of the placenta in the entire series it is 
evident that the use of this measure has not been 
responsible for retained placentas. The third 
stage is treated by the “hands off” method until 
the placenta has separated and been expressed 
into the lower uterine segment or the vagina. It 
is then expressed by supporting the fundus and 
having the patient bear down if she is conscious 
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or by gentle pressure if she is under an anesthetic. 
As soon as the major portion of the placenta has 
passed through the introitus, the uterus is lifted 
hy pressing the fingers in deeply just above the 
symphysis, ard the membranes usually come 
away without any twisting. 

The episiotomy or the lacerations, if present, 
are usually repaired while we wait for the pla- 
centa to separate. No one plan has been followed 
in the repair of lacerations. For the most part 
40 day chromic catgut has been used. A deep 
buttonhole stitch has been used for the vaginal 
mucosa and interrupted stitches for the skin. In 
only a few cases have the knots been buried. 
Slight infection or sloughing due to strangulation 
of tissue has occurred in a few instances but in 
only one was secondary suture required. Three 
complete tears healed by primary union. Hot 
glycerine pads help relieve the oedema which is a 
frequent cause of discomfort during the first few 
days. Painting with mercurochrome and exposing 
the perineum to the air part of each day also 
adds to the comfort. 

When the patient is returned to bed the head 
of the bed is elevated about 7 inches with blocks 
so as to favor drainage from the vagina. It is 
believed that the bacteria laden pool of bloody 
discharge which collects about the cervix when 
the patient lies on her back may play an impor- 
tant part in some cases of sepsis. The blocks are 
usually removed on the evening of the fourth day. 

POSTPARTUM CARE 

A hypodermic of codein is given as needed 
during the first few days. Hyoscine is frequently 
added the first night so as to insure sleep. Bro- 
mides are used freely to lessen the nervous ten- 
sion which is so commonly present. Visitors are 
limited to the family during the first week. 

The baby is put to breast for a few minutes 
every 6 hours until the milk comes in and then 
every 4 hours except for the 2 a.m. nursing which 
is omitted from the first. The babies are given 
a weak formula or mothers milk which has been 
pumped during the day for this feeding. Eleva- 
tion of the breasts, ice caps, and pumping with 
Abt’s electric breast pump do much to relieve the 
period of engorgement. A number of the patients 
developed non-suppurative inflammation of the 
breast and ro patients, or 2 per cent, developed 
a suppurative mastitis at some time during the 
puerperium but in no case did this occur during 
the first 2 weeks. Four of these had to have hos- 
pital treatment. The other 6 were cared for at 
home as the infection was superficial. A few pa- 
lents in this series had rather severe foreign pro- 
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tein reactions from pressure on the breasts. With 
one exception this occurred after the patient left 
the hospital. The breasts should be supported 
rather than pressed down according to the pre- 
vailing American styles. ‘Too much pressure may 
cause milk absorption with a resulting chill and 
high temperature. With elevation of the breasts 
and the use of ice or heat the symptoms subside. 

Most of the patients in this series have been up 
in a chair by the evening of the sixth day. How- 
ever, no patient is urged to get out of bed until 
such time as she may feel like it. Patients are 
permitted to have the back rest up a little and 
are encouraged to move about in bed after the 
first few hours. It is believed that the early 
movement and early getting up lessens the danger 
of thrombosis. It should be noted that the only 
two patients in the series who developed phlebitis 
had been delivered by cesarean section. One of 
these had a small pulmonary embolus on the 
eleventh day and the phlebitis in the left leg 
appeared after she had been kept quiet on her 
back for a week. She subsequently had a similar 
involvement in the other leg. She has been car- 
ried through another cesarean section since then 
without trouble. Elevation of the legs for this 
condition is best accomplished by elevating the 
foot of the bed and raising the backrest. This 
posture has been used for about ro years in treat- 
ing these cases and has been found more com- 
fortable than the methods usually employed. 

Very few patients in this series have remained 
in the hospital longer than 2 weeks. The longest 
was 78 days for a patient who had_broncho- 
pneumonia on admission. While they are usually 
up in a chair on the sixth day their activity is 
much limited during the first 3 weeks. Patients 
are warned that it takes at least 6 weeks for the 
organs to return to normal. They are asked to 
return to the office for examination during the 
sixth week. At the time of this examination retro- 
displacements are corrected if possible and a suit- 
able pessary inserted. When endocervicitis is 
found the patient is asked to return for another 
examination and cautery treatment in about two 
weeks. Cautery treatment at this time is prac- 
tically painless and the healing is usually complete 
within 4 weeks. Following this treatment the 
cervical canal is cleaned out each week or 10 days 
and painted with mercurochrome or compound 
tincture of benzoin until healing is complete. 

In each case an effort is made to restore the 
patient to a normal condition of health before she 
is discharged. If she has a pathological condi- 
tion other than pelvic, she is returned to her family 
physician and urged to stay under medical care. 








AMPUTATION STUMPS OF 


AND TREATMENT OF 


LOWER EXTREMITIES: 
PROLONGED DISABILITY 





SURGERY, GYNECOLOGY AND OBSTETRICS 


THE CAUSES 


By H. R. CONN, M.D., Akron, Onto 


/YNHE mental reaction of the patient recently 
the victim of a major amputation is not fre- 
quently one of abounding © contentment. 

Mental depression, however, cannot explain the 

existence of the numberless dissatisfied amputees 

who weary the makers of the prosthesis, the state 
industrial compensation boards, and the law 
courts. The maimed wage earner is justly sensi- 
tive to his permanent handicap, and only the 
speedy possession of a painless stump, capable of 
tolerating an artificial appliance restoring a fair 
portion of the former function, serves to dull his 
sensibility to misfortune. On the contrary the 
stump which does not quickly tolerate suitable 
prosthesis and which lacks something of a surgical 
triumph cannot fail to deepen the feeling of per- 
manent loss and make doubly hard the labor of 
rehabilitation. Such was particularly true among 
the victims of the late war, several hundred of 
whom the writer came in close contact with as 
one time chief of the amputation service at the 

Walter Reed General Hospital. 

Wilson first directed attention to the advan- 
tages of early weight bearing and the beneficent 
results which accrue both physiologically and 
psychologically from a shortened period of in- 
activity. An overwhelming majority of the stumps 
incapable of early functional use present definite 
remediable lesions, inviting prompt surgical inter- 
vention. Unfortunately, a considerable number of 
patients defer necessary reamputations and vain- 
ly seek comfort in innumerable and expensive 
changes of appliance. Early weight bearing is a 
purely arbitrary term, and it is difficult or impos- 
sible to fix a period at which normal convalescence 
should end and at which needless inactivity begins. 
The stump functionally inert, unhealed, or exces- 
sively painful 6 months after operation is, how- 
ever, most certainly unsatisfactory. 

In considering re-operation upon the unsatis- 
factory stump, a comprehensive knowledge of 
modern prostheses, their mechanisms, limitations, 
and the functional demands upon the stump is 
imperative. Certain general principles may be 
mentioned in regard to the usual amputations, 
but in special cases a pre-operative consultation 
with the bracemaker may prove invaluable. The 
common artificial appliances for the lower ex- 
tremity demand a stump possessed with func- 


tional activity, conical in shape, tapering smooth- 
ly to the distal end, and capable of enduring 
lateral pressure. The larger portion of the body 
weight is supported by the first bony protuber- 
ance above the site of amputation, i.e. the head 
of the tibia or the tuberosity of the ischium. The 
successful management of the appliance is de- 
pendent upon the motile power of the stump and 
the perfect fit of the fleshy cone into the me- 
chanical socket. Few modern types of leg appli- 
ance call for even partial end-bearing stumps, the 
exceptions being the very short below knee stumps 
and some of the special amputations at or below 
the ankle. Unfortunately, the end-bearing idea 
has so affected surgical technique as to lead, even 
yet, to the deliberate fashioning of huge flaps of 
muscle yielding, bulbous stumps, which are im- 
possible of adaptation to any modern cone-bear- 
ing appliance. 


MECHANICAL DEFECTS 


Many stumps, while thoroughly sound, present 
purely mechanical obstacles to successful fitting, 
and as a rule constitute a class in which immedi- 
ate operation is indicated, the familiar equino 
varus deformity following a Chopart amputation 
being a common example. Tenotomy of the heel 
cord and forcible correction, combined with 
transplantation of the tibialis anticus outward 
and fixation of the long flexors and the peronei, 
offers hope of relief, but the usual Chopart ampu- 
tation presents such poor distal covering as to 
render inadvisable attempts to rectify an existing 
deformity. Reamputation after the method of 
Syme yields the best functional result. 

Particularly unsatisfactory are the stumps of 
too great length, often complicated by circula- 
tory disturbances and a predisposition to terminal 
ulceration. The unnecessary length may leave 
insufficient room in the bucket to insert the 
mechanism of the artificial ankle or knee, a sur- 
gical mistake as tragically apparent as its only 
solution. 

The fibula of equal or greater length than the 
tibia is practically certain to render the leg stump 
unfit for prosthesis. Complete excision of the 
fibula, while popular, is unnecessary in stumps 
of 8 inches or more but highly advisable in those 
of 5 inches or less. The operation presents cer- 
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tain difficulties as a rule not anticipated; the 
fibular head does not dislocate readily, the cap- 
sule of the knee joint is in close relation to the 
upper tip of the bone, and hemorrhage from the 
posterior tibial artery, if inadvertently induced, 
is deep-seated and inaccessible. The excision of 
the fibula is much simplified by a subperiosteal 
extirpation, following which the periosteum 
should be fully excised. Injury to the posterior 
tibial nerve is thus easily avoided and any bleeding 
controlled with ease. The danger of opening the 
knee joint is very real and greatly increased un- 
less the excision is done subperiosteally. Par- 
ticular caution is imperative if the stump is in- 
completely healed and infection has existed or 
does exist. 

Stumps which fail to shrink and remain broad 
on their distal ends often reveal radiographically 
a bony bridge between the tibia and the fibula. 
Etiologically this complication is comparable to 
bony spurs, fraying of the terminal periosteum at 
the primary operation being chiefly responsible 
for their development. Excision is indicated; un- 
fortunately, however, recurrences are frequent 
after a simple excision of a bony bridge, and 
complete extirpation of the fibula is recom- 
mended. 

The mere existence of a sharp and painful bone 
end does not demand operation, as frequently, 
the artificial bucket may be sculptured out to re- 
lieve pressure and afford relief. This also applies 
to bony spurs. Not infrequently spurs of con- 
siderable length fail to give symptoms and, inas- 
much as their excision is often followed by a flare- 
up of the infection which played a part in their 
development, operative removal should be con- 
sidered with restraint. When excision must be 
done, it is advisable, after the insertion of ade- 
quate dependent drainage, to suture into the 
lateral margins of the wound two or more Dakin 
tubes, taking care to see that they reach the site 
of the excision. 

Above the knee the commonest mechanical 
fault is a stump which interferes with the me- 
chanism or knee block of the prosthesis. This 
fault isinherent in certain primary amputations 
such as the Gritti-Stokes and the osteoplastic 
methods of Chutro. The knee block may be 
set lower to accommodate these amputations but 
patients as a rule are not pleased with knees 
which bend at different levels. Reamputation is 
advisable. 

Contractures of the knee and the hip ren- 
ders many stumps unfit for prosthesis. At the 
knee flexion contractures usually yield to correc- 
tive plasters with successive wedging. The final 


five degrees of extension are difficult or impossible 
to attain but may be disregarded, as correction is 
commonly spontaneous after the beginning of 
weight bearing. Bennett has offered a valuable 
method of tendon lengthening at the knee which 
may be applied in selected cases in which there is 
limitation of flexion. Complete bony ankylosis in 
any position offers so serious an obstacle to satis- 
factory prosthesis that reamputation above the 
knee is quite justifiable. Flexion deformity at 
the hip yields as a rule to massage and stretching. 
A Soutter fasciotomy is warranted in the extreme 
cases. ; 

Following mid-thigh amputations the femur 
will not infrequently be found to have assumed a 
flexed and abducted position with elation to the 
soft parts, the terminal and external bone edge 
lying just below the skin (Fig. 1). A painful bursa 
may be present at the site of pressure. On palpa- 
tion the impression is gained that the adductor 
muscles have fallen away from the femoral shaft 
where they hang in a flabby dependent sac. Such 
a stump is not only painful but functionally inert 
and is not improved by a simple resection of the 
bone end. The true condition is hernia in type. 
Guillotine amputation, particularly when the 
muscle planes have been separated for drainage, 
is a predisposing factor. Other causes are loose 
postoperative bandages, prolonged recumbency, 
and an imperfect closure of the fascia lata and 
deep structures at the primary operation. All of 
these factors permit the gradual separation of the 
external musculature; the adductors sag away and 
the shortened femur assumes a flexed and ab- 
ducted position in relation to the soft parts. 

The writer corrected this condition by an ex- 
ternal longitudinal excision exposing the femoral 
shaft; the bursa and scar tissue were freely ex- 
cised and by blunt dissection a bed for the femur 
was formed in the center of the muscle mass 
(Fig. 2). The rectus femoris in front and the 
vastus lateralis behind were freed and sutured 
over the bone so as to assure retention (Fig. 3). 
As further security the freed and identified mar- 
gins of the fascia lata were imbricated with 
chromic gut (Fig. 4). The skin wound was closed 
in the usual manner. The parts thus restored to 
their normal relations, these stumps promptly 
assume a firmer and more conical aspect with a 
re-establishment of functional activity. 

The occurrence of mushroom or bulbous stumps 
overshadows numerically all the other mechanical 
obstacles to successful prosthesis. A limited 
number are attributable to circulatory derange- 
ments and bony defects. The majority exist to 
discredit the fallacious practice of suturing thick 








526 





\\ 


Fig. 1. Schematic view of a right thigh stump showing 
the flexion and abduction of the femur in relation to the 
soft parts. 


flaps of muscle and fat over the bone end. The 
anticipated shrinkage often fails to materialize 
and the stump after a lapse of several months 
retains its mushroom-like contour. Bandaging 
and prolonged operative delay are of trifling ben- 
efit, the better procedure being a reasonably 
prompt and bold resection of the redundant 
muscle and fibrous tissue. 
PATHOLOGICAL DEFECTS 

Septic infection, existent or pre-existent, serves 
to delay the surgical correction of many purely 
mechanical faults. The most treacherous is the 
quiescent type which blocks the lymph channels 
and exists dormant, prepared, in the advent of 
operative release, to flare forth with all its pri- 
mary virulence. No single symptom of quiescent 
infection compares in importance with the pres- 
ence of a mild, scarcely discernible, oedema in the 
distal tissues. Its existence is revealed more often 
by palpation than by sight and its presence more 
often suspected than proved. Any operative or 
manipulative procedure in the presence of even a 
suspicion of this terminal oedema is uncondition- 
ally contra-indicated. Bandaging.and hot com- 
presses of a saturated solution of Epsom salts act 
to hasten the subsidence of terminal cedema, but 
time alone serves to render any operative pro- 
cedure safe. The period of delay must vary, but, 
as arule, 3 months at least should elapse after the 
final disappearance of any trace of infection stasis, 
before reoperation. 

Coexistent with terminal sinuses or ulceration 
an infectious marginal eczema of a most persis- 
tent type is frequently encountered. Undoubted- 
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Fig. 2. The femur freed by extensive dissection. The 
quadratus femoris in front and the vastus lateralis behind 
retracted to permit the fashioning of a new bed and a deep 
reburial of the femoral shaft. Insert, indicates the line of 
the skin incision. 


ly it is a secondary skin infection engendered by 
the continuous bathing of the marginal skin in a 
purulent discharge. Such an eczema is likely to 
be quite intractable and unfortunately the in- 
fectious nature prohibits the intervention neces- 
sary to eliminate the cause. Plastic operations 
are almost certain to fail when attempted in the 
presence of these skin infections. Antiseptic oint- 
ments have given disappointing results as have 
also wet dressings. Both seem to macerate the 
tissue and at times aggravate the lesion. The 
selective dyes such as mercurochrome and gentian 
violet have given better results. The skin should 
be deeply stained by a daily application and pro- 
tected as much as possible by frequent changes of 
dressings. Attention is called to the fact that 
these two drugs are incompatible and should not 
be used together or on successive days. The 
chronic cases with thickening and brawniness are 
best treated with X-ray. 

Since end-bearing has become at least partially 
unessential to the function of modern appliances, 
a suture line directly over the bone-end is not a 
disadvantage and even may be of benefit, as 
anterior and posterior scars have the disadvantage 
of being subjected to friction against the prosthet- 
ic cone. Terminal, adherent scars, however, cause 
a skin pull as the upward thrust of weight-bearing 
is applied to the lateral surfaces. The adherent 
scars may frequently be massaged loose, or oc- 
casionally the fibrous adherent bands divided by a 
tenatome with the same technique as for a sub- 
cutaneous tenotomy; those more deeply adherent 
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Fig. 3. The skin and fascia lata retracted to reveal the 
deep muscular sutures in the quadratus femoris and vastus 
lateralis the femur; thus being secured in its new position. 


require plastic resection. The chronic, indolent, 
infected, terminal ulcer which heals spontaneously 
is almost certain to produce an adherent scar. 
Those, however, which fail to heal constitute a 
large group and are prohibitory to early weight- 
bearing. Excision is indicated and should not be 
delayed unless there are signs of an infectious 
oedema. 

The technique is important, especially so when 
smears from the ulcer base disclose micro-organ- 
isms. The ulcer and underlying fibrous tissue re- 
quire excision en masse; free dependent drainage 
is of prime importance, for which purpose the 
Chutro drain is ideal; closure of the skin flaps 
should be snug and smooth with the suture line 
free from loose folds and dog ears. 

The treatment of terminal osteomyelitis and 
sequestration is similar to that approvable for 
these lesions elsewhere. Sequestration does not 
entirely prohibit early weight bearing; in fact the 
separation of sequestra seems to be often hastened 
by the functional activity. 

Allied to these frankly septic bone complica- 
tions is the mushroom bone end. Fraying of the 
periosteum at the primary operation followed by 
sepsis engenders the proliferation of irregular and 
untoward bony growths which are as a rule hy- 
persensitive to an extent which prohibits the 
pressure of an appliance. Reamputation is 
generally imperative, if the new bone masses are 
rough and large. At operation the terminal one- 
fourth inch of periosteum should be denuded 
after the method of Bunge. Removal of the termi- 
nal endosteum, while advocated, seriously en- 
dangers the terminal blood supply and has twice 
been observed to have caused a sequestration. 
It seems doubtful if removal of the endosteum is 





Fig. 4. The method of closing the fascia lata illustrating 
the imbrication accomplished by the use of mattress 
stitches and a continuous suture, 


necessary or wise as very satisfactory stumps have 
resulted from removal of the periosteum only. 
; NERVE LESIONS 

A large percentage of all the unsatisfactory 
stumps comprise the group in which there are 
no apparent mechanical or pathological lesions 
and in which pain is the single prohibitory factor 
to successful prosthesis. Pain immediately follow- 
ing a primary operation and persisting for several 
weeks thereafter in an otherwise normal stump is 
generally attributable to a peripheral neuritis, the 
result of misguided traction upon the nerve 
trunks at operation. Intraperineural injection 
of absolute alcohol, while extremely valuable in 
allaying postoperative pain, will not affect the 
neuritis resulting from traction to the nerve trunk. 
More persistent and less acute is the pain which 
results from the contraction of fibrous tissue about 
a nerve stump. The pain, dull and constant in 
type, is aggravated by pressure to an extent which 
renders a snug bandage intolerable. Recovery 
from these somewhat similar lesions is as a rule 
spontaneous; operative resection of the nerve 
trunk is mentioned only to be condemned until 
after a lapse of 6 months. Paraffine baths and 
diathermy during the convalescent period may 
afford marked relief. 

Quite different is the treatment indicated for 
{rue neuromata where nothing avails short of 
surgical excision followed by an intraperineural 
injection of absolute alcohol. Fishtailing of the 
nerve end combined with careful suturing of the 
nerve sheath has many advocates but the writer 
prefers division with the actual cautery. 

Symptomatically these nerve lesions by their 
similarity render difficult the differentiation which 
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their treatment requires. The mistake of surgi- 
cally traumatizing an existing neuritis is quite 
comparable to the error of treating a painful 
neuroma expectantly. The character of the pain 
is the most valuable single point in the differentia- 
tion; that of the neuritis is sharp and lancinating 
in character and referred upward along the nerve 
trunk; the pain from fibrous constriction is dull 
and more constant and almost never referred up- 
ward, nor is it projected downward unless pressure 
is made directly over the nerve stump. In dis- 
tinction the pain resulting from a neuroma is 
particularly projectile following exactly the course 
and distribution of the involved trunk to an ex- 
tent which induces the patient to complain 
bitterly of pain in the distal and severed member. 


SUMMARY 
The measure of successful amputation is not 
alone the healed wound or the level of amputation, 
but rather the ability of the finished stump to 
tolerate an appliance which will restore the 
greatest portion of the normal function. To 
assure such a result it must be appreciated that 
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weight bearing and functional activity should 
begin at the earliest possible postoperative date. 
Comprehensive knowledge of the mechanics of 
artificial appliances is equally as important as a 
familiarity with operative technique if early 
weight bearing is to be made possible. Lastly the 
inhibitions to early prosthesis may be roughly 
divided into the mechanical, the pathological, and 
the neuropathic. When present and remediable 
by surgery they warrant prompt intervention un- 
less complicated by an infection prohibitory to 
open operation. 
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T IS the purpose of this report to set forth 
the palliative and final results obtained from 
the use of deep X-ray therapy in the treat- 

ment of malignant neoplasms of the kidney, blad- 
der, and prostate. The cases were observed at 
Mount Sinai Hospital, New York, from the serv- 
ice of Dr. Edwin Beer, and from the private prac- 
tices of the members of that service. In the group 
of cases collected, there are some treated with 
deep X-ray therapy alone, some by surgical pro- 
cedures and X-ray, others with radium and X-ray, 
and still others with a combination of all three. 
Some of the cases were treated by the depart- 
ment of Radiotherapy at Mount Sinai Hospital 
and others, at various hospitals and in private 
practice. 

The technique used was essentially the same 
in all instances, high power machines with the 
proper screening being used. The term “course” 
will be used to signify a full erythema dose re- 
ceived at the site of the malignancy. Because of 
the absorption of the rays by the overlying tissues, 
to the extent that only a part of the dose applied 
to the skin area reaches the part to be treated, it 
is necessary in treating lesions at a distance from 
the surface to apply full erythema doses to dif- 
ferent skin areas, focussing the rays on the deep 
lesion. The lesion then receives a summation of 
all the doses which is equal to one full erythema 
dose. Skin areas which have received a full 
erythema dose are allowed to rest 3 months be- 
fore further radiation is done. 


KIDNEY TUMORS 


The first group to be considered consists of 
malignant growths of the kidney, of which 11 
cases have been collected. An abstract with 
treatment and results is given in Table I. 

These results are no better than results ob- 
tained by surgery alone as shown by Hyman (5) 
in a recent review of the subject. He states that 
patients treated by X-ray after operation, did 
not seem to do better and the percentage of last- 
ing results is no higher than in the series of 
patients who were not treated with X-ray. His 
cases came from the same service at Mount Sinai 
and are therefore a good control group. 

For special consideration there is H. H., Case 
1,a papillary carcinoma of the kidney. At oper- 


ation the carcinoma was found to involve the 
medulla and to extend to the pelvis of the kidney, 
but it had not penetrated the capsule and there 
were no metastases. X-ray therapy was given 
this patient after operation, and he has been 
apparently well since, nearly 4 years. Hyman 
(5) cites 5 patients alive over 4 years after ne- 
phrectomy for neoplasm, none of whom received 
deep X-ray therapy. This brings up the ques- 
tion, how much influence the X-ray treatment 
had on the result in this case. : 

Case 3, J. R., is also of interest. Although the 
carcinoma had penetrated the capsule, involved 
the lumbar tissues, and invaded the pelvis, it 
had not extended to the ureter. There was no re- 
currence during and after the X-ray therapy in 
the lumbar region, but there was a recurrence 
in the ureter stump and bladder within 3 months. 
The latter did not respond to X-ray therapy and 
went on finally to metastasize in the femoral and 
inguinal glands, with death of the patient after 9 
months. 

Mr. R. Case 10, had a hypernephroma, with 
extension into the perirenal tissues. Patient suf- 
fered a local recurrence 11 months after radium 
and one course of X-ray treatment. 

L. N. Case 5, had a renal carcinoma with peri- 
renal extension. There was a recurrence in the 
ureter stump 5 months after X-ray therapy. 


BLADDER TUMORS 


This group comprises a series of seventeen car- 
cinomata and two papillomata. The latter did 
not respond to fulguration with high frequency 
current. While not pathologically carcinoma, 
they must be regarded as leaning toward malig- 
nancy because of persistent recurrence. 

Although some authors state that there is relief 
of symptoms of dysuria, hematuria, etc., after 
deep X-ray therapy, we find this to have occurred 
in three cases only in our series of seventeen. 
There were recurrences in 13 cases. Life has not 
been prolonged. The mortality is about the same 
as when no X-ray therapy was used. There were 
no cures in this series. 

Case 14, which was observed by Dr. Beer, is 
of special note. After cautery resection, there was 
a recurrence on the anterior bladder wall of small 
size, about 1 centimeter in diameter, situated 
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TABLE I.—KIDNEY TUMORS 
; : ’ Operation Ra- | 
Name Diagnosis and pathology Peake dame X-ray therapy dates Result 
Papillary carcinoma of right kidney.| Nephrectomy None | 11 treatments at St. Luke’s| 7-10 25, well. No recurrence or me- 
Hu Capsule intact. Bladder normal. 3-4-22. 4-6-22 to 9-12-22 tastasis Chest X-ray negative 
Alive 3 years, 4 months 
2 Adenocarcinoma of right kidney. Retro-| Nephrectomy None | 23 treatments at St. Luke’s| 3-17-23, hemoptysis. Chest X-ray 
M.A peritoneal glandular extension and 3-15-22 4-17-22 to 9-10-23 shows metastases throughout both j 
metastasis lungs. Retroperitoneal mass unaf 
fected by X-ray therapy. Died June, 
1924, after 2 years and 2 months. 
3 Papillary carcinoma of left kidney with) Ne phrectomy | None | 19 treatments at St Luke’ s De-| 3-18-22, no recurrence in lumbar re- 
J.R extension into the lumbar tissues Partial ureter cember, 1921, to 7-29-22 gion or scar. Recurrence in ureter 
ectomy 11-5-21 stump and bladder. 
3-18-22; carcinomatous recurrence in} Fulguration |Radon| | Metastases in pubic region and in- 
ureter stump and bk: ade ler 3-18-22 | seeds | _ Buin: al glands. Nove mber, 1924. 
Jovember, 1 metastases in pubic | 1 course Mt. Sinai November,| 3-14-25, glands | larger. Died August i 
924, I | , } 
region and i inguinal glands 1924 to February, 1925 1925, 


after 3 years 


and 9 months. 


4 Papillary carcinoma nol left kidney. Cap-| Nephrectomy None | 1o treatments at St. Luke’s} 1-19-24, recurrence in scar 1 year and 
2-2-22 11 months. 








E.S ule intact 3-7-22 to 12-7-22 
5 Papillary carcinoma of left kidney. Ped-| Nephrectomy None | 1 course at Mt. Sinai Dispen-| 1o-1-21, recurrence in left ureter by 
L. N. icle and perirenal fat infiltrated 3-18-20 sary; 1-11-21 to 5-7-2" cystoscopic control Could not 
trace further. Alive ro months 
6 Hypernep »yhroma of left hide. ‘Re nal} Nephrectomy 2 treatments at St. Luke’s| Did not return. Could not trace. 
Ir. K vein involved | 3-9-21 3-24-21 to 4-9-21 
7 Hypernephroma of left kidney with s re-| Nephrectomy None | 4 treatments at St. Luke’s| Did not return. Could not trace } 
D. K. nal vein involved | I1-4-22 11-22-22 to 12-21-22 
8 Hypernephroma of right kidney | Ne pheect tomy None | 2 courses at Montefiore July, 1925, feels well. No recurrence 
J. 1 | I1-3-23 or metastasis. 1 year and 6 month 
9 Hypernephroma of right kidney with) Nephrectomy | To I course ‘Te. G.; 7-18-23. 1] June, 1925, recurrence in scar Oc 
Mr. R renal vein involvement projecting into 1-18-24 ped course 10-4-25 Dr. W. H | tober, 1925. Hard mass in old kid 
cava icle |} ney bed and scar. Recurrence 1 
_| | |} year rand rt months. 
10 Papillary adenoc: scthomacdl left ‘kidney| Subcapsular| To | 1 course Dr. L.; May, 1923 1-14-23, recurrence at angle of scar 
j. B | nephrectomy ped 5-31-23. Mass is eight times as 
3-10-22 | icle large. Died 8-28-23 after 1 year 
| | and 5 months 
Analysis : 7 Results after X-ray Therapy 
Cases Prolongation of life: Cases 
Neoplasms ° Pe. ar St a he ee i .« @ 6to12months. . 7 
Carcinomata 6 SOONr 6 a oe ke ‘ | 
Hyperne phromata. a Ae te OR a, se 4 en 3 
Metastases —- b” %e “Se tee ee . 3 3 years . Se : > 
Nephrectomized ; ae oe ee ae a ee Unable totrace. . | . | F F 
Renal vein involvement i ea Se os : 4 Deaths: 
First year . . . ; ~ & 2 . 2 
Second year. r ; 2 
po ‘ I 


most favorably for treatment by X-ray, just be- 
neath the abdominal wall in the vault of the 
bladder. A full course plus a “knockout” dose 
was given but a cystoscopic and pathological 
control a short time after, showed the growth to 
be of the same size and the carcinoma cells to be 
unaffected. The growth was then treated with 
radium, but the patient developed metastases 
about the left shoulder and died 13 months later. 
When bare radium emanation se seds were placed 
in the tumor before X-ray therapy was initiated, 
the patients had either an increase of dysuria, 
hematuria, and frequency, or no relief at all. 
This is due most likely to sloughing caused by 
using bare emanation seeds. Case 2 illustrates 
this. In two cases, Case 3 


and Case 7, bladder 


carcinomata and in Case 3 in the group of kidney 
tumors, in which there was a metastatic bladder 
carcinoma secondary to a renal carcinoma, there 
developed metastases in the inguinal and femoral 
glands while these patients were receiving X-ray 
therapy. The glands were then treated with X- 
ray with no result and the patients died soon 
after. 

Kilburn (6) reports a series of 11 cases of blad- 
der tumors of which 5 were treated by deep X-ray 
only, 5 by surgery and X-ray and 1 by surgery, 
radium, and X-ray. There were 3 patients with 
carcinoma of whom only one lived more than 1 
year after X-ray therapy. Eight cases were re- 
ported as malignant papilloma, of which 3 died 
within 1 year and 5 were alive from 6 months to 
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Name 


I 
H. B. 


H. F. 


13 
H. S. 


TABLE Il. 


Diagnosis and saat 





Infiltrating papillary carcinoma of the 
blad’er. Posterior and lateral to 
sphint ».r 





Papillary carcinoma infiltrating over left) 
side of trigone and lateral wall 


7 
in 


Papillary carc inoma ‘of bladder infiltrat 
ing right and left sides. 


10-4-24, infiltration at lower end of scar 
carcinomatous 








Infiltr: iting carcinoma of whole left side 


of bladder 


Carcinoma just within posterior ure “thra 
Previous papillomatosis of bladder 


Infiltrating papillary carcinoma on left 
side of trigone and over median lob« 
of prostate. ‘Tumor felt to be infiltrat 
ing by rectal examination 


Infiltr: iting carcinoma behind trigone on 


left side of bladder 


Infiltrating carcinoma, submucous most 


ly on right side of bladder. 
Papillary carcinoma of bladder 


Papillary carcinoma of bladder 


Papillary carcinoma of bladder infiltrat 
ing 


Papillary carcinoma of bladder 


bladder 


cm, in 


infiltrating carcinoma of 
right lateral wall about 
diameter 








on} 


| 
| 


THERAPY OF MALIGNANT GROWTHS OF 


—BLADDER TUMORS—ALL 


Operation and | Ra- X-ray therapy dates 
date | dium 
Suprapubic cys-| None | 1 course Mt. Sinai, 4: 4-15-24 to 
totomy 4-4-24 | | 6-90-24 | 


Suprapubic 
totomy 4-28-24] seeds 


| | 


cys |Radon| 


sieicteie ds Mt. Sinai 
to 10-17-25 














2112 | 
me. | 
| — 
| 
Cautery resection| None | 
2-17-22 | 
; 
| — 
10-4-24 to 12-16-24, 2 Courses 
|} at Mt. Sinai 
| 
| 
None | ‘aie 1 course 8-5-24 to 8-18-24 Mt 
| | Sinal 
Suprapubic cys | None | 2 courses 11-28-24 to 4-21-25 
totomy and 
cauterization | 
4-3-20 | 
Apes : | ; : 
None | None | 3 courses 4-10-25 to June, 1925 
; | 
| | 
| | 
| ‘ _ 
Suprapu a bic None | 1 course, 2-28-25 to 4-1-25 
cautery exci 
sion. 2-9-25 | 
ROS ad iia eee eee ae 
Excision of glands} None | 1 course 5-20-25 to 6-25-25. Mt 
en masse. 4-10 | Sinai 
25 
—— al EE 
Suprapubic cys | Radon| 1 course 2-10-24 to 1-5-25 
totomy. 1o-24-| seeds | Mt. Sinai 
24 | 
a | . 7 
None None | Part of 1 course 5-7-24 to 5-21 
| 24. Mt. Sinai 
a 
Previous supra-| None | 2 courses at French Hospita 
pubic cystot-| | during July, 1922 
omy | | 
| | 
| | 
| | 
Suprapubic cys |Radon| 114 courses at Mt. Sinai. 10-27 
totomy with] seeds 24 to 12-20-25 
implantation) 
of 10-10 24 «| 
| | 
Resection was} None| 2courses Dr. 5. 4-22-24 to 6-24 
done previous | 24 
ly | 
Suprapubic cys |Radon| 2 courses Dr. S. August to Oc 
totomy with] seeds tober, 1924 
implantation 3000 | 
of 5-10-24 mc. | 
hours | 
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EXAMINED PATHOLOGICALLY 


Result 


No relief af dy suria, 
frequency of 
June, 


hematuria and 
urination. Suicide 
1924, after 2 months. 








No alleviation of dysuria, frequency, 
| urgency and hematuria at any 
| time up to 10-17 Cystoscopy 


shows slough on left side of blad 


| der. Hard mass felt in prostate. 
| October, 1025, prostatic mass 

same size and hardness. Decem 
ber, 1925, condition same, alive 1 
year. Cystoscopy shows tumor 


mass throughout the entire bladder. 


16-24, small recurrence on left lat 
eral wall fulgurated October, 1924 
| Infiltration at lower end of scar. 





12-6-24, suprapubic infiltration is 
| larger and both inguinal and fem 
| oral glands are involved while the 
prostatic bed is nodular; no relief of 
dysuria and frequency. Died 3-9-25 
5 months alive, 


Died Oc 
2 months. 


symptoms 
1924. Alive 


| No relief of 

| tober, 

4-21 
viable 
tastase 


hematuria, cystoscopy shows 
tumor; X-ray of spine, me 
\live 1 year. 


6-25-25, hematuria is gone and dys 


| uria is less but cystoscopy shows 
the growth to be of same size but 
omewhat blanched Was fairly 


comfortable until he died on to 25 
25, alter 6 months 


4-1-25; inguinal glands involved. 


Did not halt growth. Died July, 


1925. 
; months. 


1-27-25; died of intestinal obstruction 
due to loop of intestine becoming 
adherent to bladder. No relief of 
dysuria. 1 month. 


5-21-24; so weak that he is unable to 
come for treatment Evidently 
died. Could not trace. 


, has had no relief of 
dysuria and "hematuria, which is 
the same as before X-ray treat 
ment Cystoscopy shows tumor 
present. October 1922. 8 months. 
Died February, 1923. 


}| February, 1923 


| Died 12-20-25 of intestinal obstruc 
tion due to loop of intestine adher 
ing to bladder, where the carcinoma 
had infiltrated through. No relief 
of symptoms. 3 months. 


6-24-24, large recurrence on right side 
of bladder—by cystoscopy. 8-6-24, 
cystoscopy shows same condition 
Ihere is no hematuria. 

1924, cystoscopy showed 

recurrence 10-3-24, died 

to relief of symp 


September, 
large 
No mention a 
toms. 2 months. 
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; 
TABLE Il.—BLADDER TUMORS—Continued j 
Name | Diagnosis and pathology | _——— and Fal | X-ray therapy dates Result 
14 Papillary carcinomata left of left ureteral] Cautery resection} 1-22-22, cystoscopy shows growth the 
L. F wound, about 2 cm. in diameter | October, 1919 same and pathologically the cancer 
| cells are unaffected 
Recurred on anterior bladder wall. Re-| | Ra | January, 1922, 1 course and a} February, 1923, metastasis about left 
currence 1 cm. in diameter. January,| | dium | “knockout dose"’ Dr. 5S. shoulder. Died, February, 1923 
1922 after | 1 year and 1 month. 
X-ray 
ye 4 Carcinoma infiltrating behind the right]! None fulgurated| Radon| 1 course Dr. L. ending October,| 8-11-25, cystoscopy shows a nodule in 
Mrs.I ureteral wound | 12-1-24 | seeds 1925 the right wall of the bladder. 
| Janu 10-14-25; cystoscopy shows nodule 
| ary, unaffected 
| 1925 No mention of symptoms. 
16 Infiltrating carcinoma over trigone and| Suprapubic cys-| None | 1 course 7-7-25 to 8-20-25. December, 1925, very ill. Frequency 
M.C. up the lateral walls totomy, April,| 1 course September, 1925, to and dysuria persistent and very 
1925, Broad December, 1925. Mt. Sinai severe. 
St. Hosp. | 
7 Papillary carcinoma of bladder | | None | 1% courses at Post Graduate| August, 1925, cystoscopy shows tu. 
as | Hospital June, 1925, to July, mor present. Hamaturia 
| 1925. 
_ 18 j Bladder Papilloma. Numerous small| Fulguration 1-19-| None | 1 course Montefiore, Novem-| 1-27-25; cystoscopy shows iciiinmeta 
Mr.G growths 21, to Novem-| ber and December, 1924 growths. 4-29-25, cystoscopy 
| ber, 1924, with| shows no tumors. 9-17-25, cystos 
recurrences copy shows ro recurrences. 
19 Papilloma of bladder, extensive | Fulgurated Oc | None | 1 course Mt. Sinai, 5-19-24 to] 7-24-24, symptom free. Could ren 
M.S tober, 1922, to 7-24-24 trace. 
December, 
1923, with re 
| currences 
Analysis Cases Deaths: Cases 
Carcinoma . ; , soe 17 First a i , 10 “ 
Papillary .. i es : 6 Second year ee eee ‘ ; e 2 a I 
Infiltrating. . a : : =, oe 
Metastases... uh eee & ae toe ee ° Alleviation of Symptoms 
Operated —_— oa <a — . Dysuria relieved re : : ; ; 
Unoperated. ‘ ° io es) 5 Hematuria relieved , oe we ‘ : 3 
Radium : . = % ie No relief of symptoms. ' ye oe 
Papillomata . . . ; gs law pe Fe « © No record : a. : : ; ; , 
Results No effect on tumor or recurrence as observed by cystoscopic, post- - 
Prolongation of life—carcinomata: mortem and pathological examination a 13 
6 months or less yee. 4 P i No cystoscopic examination but with persistent symptoms . ; ; ! 
7 months to 1 year : : ; 7 Prolongation of life—papillomata: 
1 to 2 years ‘ ; , ; 3 Recurrence ‘ Sm I 
Unable to trace. I Unable to trace aw oe oS 4 . I 
I 
1 year and g months after deep X-ray therapy Waters (10) states that 25 per cent of bladder . 
was initiated. Only one had no recurrence after tumors, due to position or extent, which render 
2 years and only two were free of recurrences them inoperable or not suitable for radium offer- 
within 1 year’s time. ing a chance for cure, should be treated by deep 1 
Dr. G. G. Smith, in discussion, reported a case X-ray therapy, which seems to offer help. He 
of a patient with bladder carcinoma in which — goes on to say that it is too early to draw any 
viable cancer cells were found 5 months after a definite conclusions but that it can be positively 
course of deep X-ray therapy. said that X-ray therapy is definitely beneficial E 
Morton (3) reports that results are not favor- and has a specific influence on certain types of 
able in malignant disease of the bladder, because bladder tumors. He states that it is his expe- 
in nearly all cases the condition is very far ad- rience that X-ray therapy will cure a certain 
vanced, and he considers infection present, an number of bladder carcinomata which are un- 
obstacle to the success in the treatment, because suitable for other forms of treatment. He gives . 
a successful result depends upon a healthy and __ neither case reports nor a statistical review in his Dia 
vigorous reaction in the surrounding tissues. paper. fe 
Pfahler (9) states: ‘‘ While some brilliant re- Heuser (4) reports the results from a series of 
sults have occasionally been obtained in malig- five inoperable bladder carcinomata. Three were ~ 
nant disease of the viscera, for the most part alive for more than 1 year, and two for 8 months 6 
radiation therapy is as unsatisfactory as other after X-ray therapy. They continued to do well : 
methods of treatment in such cases.” and were without evidence of recurrence. The 4 
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GROWTHS OF URINARY 





TABLE III.—PROSTATIC CARCINOMATA 
Name Clinical findings por ae Radium X-ray therapy dates 
1 | Both lobes stony hard, nodules on left} Not made Element | 11 treatments at St. Luke’s 
S. D. | side, marked frequency, no obstruc- through 12-9-21, to 3-13-22 
tion and urgency, no metastases. perineal 
| 10-4-21; no hematuria needles and 
urethra, 
Montefiore 
| _3-20-22 
2 Both len: hard and large, terequler Not made None 3 courses at Mt. Sinai. 6-27 
e. and nodular. Left larger than right. 24, to 4-27-25. 
Marked frequency, urgency, and 
dysuria. No obstruction or hema- 
turia 
3 Both lobes hard, irregular, and nod-| Not made None 3 courses at Mt. Sinai. 11-11 
M. F ular, left larger than right. Obstruc- 24, to 6-60-25 
tive ——- with. dysuria and 
great frequency. Permanent supra- 
pubic drainage December, 1924 
4 Prostate large, hard, and nodular.| Specimen unsat- None 2 courses at Mt. Sinai. 5-17- 
H. B Left lobe larger than right. No ob- isfactory 24, to 8-16-24 
struction but has dysuria and fre- Perineal 
quency puncture. 
Right lobe stony hard and enlarged.) Tissue taken un- None 3 courses at Mt. Sinai. 5-12 
M.L. No obstruction. Marked frequency satisfactory. 25, to September, 1925 
every % hour Perineal . 
puncture. 
6 “Right lobe lacger than left, ‘both | being Specimen None 1 course Dr. S. 9-21-22, to 
J.D hard and nodular. Obstruction removec 10-4-22 
through supra- 
pubic cystot- 
omy is adeno 
carcinoma of 
te 
7 Prostate i is not enlarged but contains “Not made None 2 courses Dr. S. Up to No 
E.G hard nodules. The right lobe is vember, 1922 
larger than left. No obstruction. 
Dysuria 10-16-22 
8 Prostate is hard and nodular. Nodule Not made None 2 courses Dr. S. August to 
N.E in right lobe at the apex and higher October, 1923 
up on the left. Frequency but no 
_ at ystruction 
9 Prostate hard, large and nodular since ‘Not made None 1 course at Roosevelt Hos 
P. Z. _November, 1924. No obstruction _ pital. May, 1925 
10 Prostate stony hard in center and on Adenocarcinoma At Johns | 1 course by Dr. Chas. Waters 
M. ( right perforating bladder. Pelvic} of the prostate.| Hopkins Johns Hopkins during 1921 
glands involved Cystoscopic| Element 
ca mt) _biopsy _ 1921 
Il Prostate not very large. No nodules “Nodule removed 1500 mc. | 1 course ending 9-5-25 
T.R. felt per rectum, hematuria for 2 by suprapubic} hours 
months and marked frequency with cystotomy| radon 
terminal dysuria 8-15-25. Car- seeds 
cinoma of 
. _prostate — 
12 Large nodular irregular mass in pros- “Not made 12.7 mc. | 7 courses from 6-21-24, to 
E.S tate and vesicles. Partial obstruc radon 11-9-25 
tion. Frequency ever to 10 min bare tubes, 
utes day and night. Pa lor 5-19-24 
Analysis Deaths: 
Cases Less than 6 months 
Number of cases . 12 6 months to 1 year. 
Diagnosis by clinical methods . 5 1 year to 2 years 
Positive pathological diagnosis . , 4 
Negative pathological diagnosis with positive clinic al diagnosis. 2 


Results 


Prolongation of life: 
ss than 6 months. 
6 months to 1 year. 
I year to 2 years 
2 years or more. 
4 years or more. 
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Result 
3-15-22; no relief of frequency and 
urgency from X-ray therapy. 
April, 1925; has been symptomless 
since radium therapy, but prostate 
feels the same as initially. Alive 4 
years. 





Re lief of s sy mptoms from June, 1924, to 
June, 1925, but prostate feels the 
same 

9-10-25; general condition is very poor. 
Marked dysuria and frequency. Tu 
mor is larger, metastases in pelvis 
_and spine. Alleviation for or I year 


“6-30-25; bladder irritable. Pain in 
bladder. Losing weight. Tumor is 
the same size. December, 1925; 


. feels the same. Pain in 


sladder is very severe, going down 


hill. No alleviation, 


6 31-24: marked dysuria and fre 
quency. Losing weight. Prostate 
feels the same. Died 12-7-24. 7 
months. 


6-30-25, symptom free. Prostate is 
smaller. 

10-24-25; prostate is larger and hard. 
Marked frequency. 


Died May, 1923. 7 months. 


November, 1922; pain is less 


May 1, 1923, prostate is smooth but 
tumor has extended over the 
vesic les. 

August, 1923, X-ray shows multiple 


metastases in the ilium, spine, and 
femora. Died June, 1924, 1 year 
and 10 months. 


10-16-23, the prostate fecls the same. 
Died 3-25-25. « year and 7 months. 


Died September, 1925. 5 months. 


No effect 


Pain relieved on metas 
tases. Died January, 1922. 5 
months. 


10-5-25, frequency persists with ter- 
minal dysuria. 

11-14-25, induration in suprapubic 
scar incised and tissue examined. 
Reported as metastatic carcinoma. 
9300 mc. hours radium pack applied. 


December, 1925, general condition im 
proved. Weight gained. Color bet 
ter. Nofrequency—day 3 to 4 times, 
night, 1. Prostatic mass unaffected, 
may even be larger. Obstruction 
relieved. 1 year and 6 months 


Relief of Symptoms 


Obstruction relieved in 1 out of 3 cases. 


Dysuria and frequency relieved in two cases for over 2 years, but only 
tem vorarily in the others. 


10 ¢ tumor mass was not made smaller or softer in any of the cases 
ny but grew larger in some notwithstanding the fact that X-ray therapy 
6 was being used. 

1 Metastasis occurred in four instances after treatment 

I Cures, none. 
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latter statement is based on the fact that none 
had hematuria. This is his only criterion of cure, 
since there was no cystoscopic control in any 
of his cases. In discussing this paper, Goose- 
man reports nine cures in a series of fifteen blad- 
der tumors treated by X-ray only. Cystoscopic 
control showed no evidence of recurrence in these 
cases. He gives no pathological diagnosis as to 
whether these tumors were malignant or benign. 
Neither does he state how long after treatment 
cystoscopies were done and how long patients 
were free from recurrence. 

Barringer (2) says that he has been disappoint- 
ed with results of deep X-ray therapy and that 
in three cases of infiltrating carcinoma of the blad- 
der, the tumor grew while and after deep X-ray 
was applied and that in most cases it was im- 
possible to control bleeding by deep X-ray 
therapy. 

Martin (8) reports an ulcerated carcinoma the 
size of a dime, found at the fundus of the bladder. 
X-ray therapy was given by an experienced radi- 
ologist. ‘There was a brief period of symptomatic 
improvement followed by extremely severe blad- 
der symptoms and rapid decline. The patient 
died at the end of 1 year, and the tumor on his- 
tological examination was found to be very malig- 
nant. He believes that it is rare for a carcinoma 
with such a clinical picture to cause death so 
quickly. hs Oy a 

PROSTATIC CARCINOMATA 

This group is made up of twelve cases, a sum- 
mary is given in Table IIT. 

As far as actual cure of prostatic carcinoma is 
concerned, all authors agree that X-ray therapy is 
of no use, but state that life is prolonged and the 
symptoms alleviated. 

Kidd (3) believes that deep X-ray therapy can 
do little in malignant disease of the prostate and 
that it does not have a marked effect on the can- 
cer cells but that it does prolong life and gives 
palliative relief of pain, haemorrhage and urinary 
frequency. 

Barney and Gilbert (1) say that X-ray therapy 
will often relieve pain and inhibit growth of the 
prostate and that it is indicated in all cases of 
prostatic carcinomata. 

Morton (3) reports no cures in malignancy of 
the prostate but states that there was noted im- 
provement in many cases in both local and gen- 
eral conditions. 

From our analysis, it would seem that there is 
no cure of prostatic carcinoma by deep X-ray 
therapy. We cannot agree altogether that life 
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is prolonged as our figures are not so different 
from those seen when no X-ray treatment is used. 
In two cases symptoms of dysuria, hematuria, 
and frequency were relieved for some time, while 
in the other to cases relief was but temporary 
or there was none at all. 

There was no permanent decrease in the size of 
the tumor mass in any case in the series. Although 
none of the growths became smaller or softer, it 
is to be noted that none grew rapidly after X-ray 
therapy was started, and obstruction to urination 
did not occur. Therefore deep X-ray therapy 
should be used in treatment of cancer of the pros- 
tate, not with hope of cure, but as a palliative 
measure. 

CONCLUSIONS 

1. Cure of malignant growths of the urinary 
tract by deep X-ray therapy is a very infrequent 
occurrence. 

2. Alleviation of symptoms occurs almost as 
infrequently as cure, and is in most cases tem- 
porary. 

3. There does seem to be greater prolongation 
of life in cases treated by deep X-ray than in 
cases not so treated. 
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